PRESIDENT TAFT 


To the Editor of the Scientific American: 


“Until peaceful means of settling all International Controversies are assured to the World, prudence and 
patriotism demand that the United States maintain a navy commensurate with its wealth and dignity.” 
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$850 


F. O. B. Detroit 


“Twenty-Five” 
5-Passenger Touring Car 








Fully equipped with top, side-curtains, windshield, 2 gas lamps, 3 
oil lamps, generator, horn, tools and tire repair kit--- long stroke 
motor---three speeds---enclosed valves---Bosch magneto. 


An Astonishing Price---An Astonishing Car 


Buy the car value that beats it---if you can find one 


The first thing that will strike most 
people in reading of the R-C-H will be 
the price. And this is natural. For a 
completely equipped car of this type has 
never been offered at anything approach- 
ing this figure. 

Judged on price alone—the R-C-H 
touring car, roadster or coupe—stands in 
a class of its own. But it’s not on price 
—it’s on what you get for theprice, that 
we want you to judge the car. 


What Makes the R-C-H Possible 


Briefly, the most thorough systematization of fac- 
tory and cost problems that the automobile industry 
has ever seen. Little leaks, small wastes, lack of 
co-operation between different departments these 
have been features of motor-car manufacture. Such 
leakage, wastage and lack of system lost only a few 
doflars here and a few dollars there, but they made in 
the aggregate a wonderful difference in the price you 
paid for your car. 

No man, perhaps, was better fitted to appreciate 
these things than R. C. Hupp. He has seen service 
in every department of the business, culminating as 


R. C. HUP 


MANUFACTURER 
132 Lycaste St., Detroit, Mich. 


head of the purchasing and repair departments of one 
of the largest factories in the world. 

He made up his mind that with manufacturing, 
factory and purchasing problems properly simplified, 
a high-grade car could be produced ata price that 
would be revolutionary in the industry. And the 
R-C-H, turned out in the model Hupp plants, has 
proved his contention. 

Go through the Hupp plants from end to end and 
you’!! see all the mechanism of a vast business work- 
ing with absolute precision for perfection, but you 
won’t find a dollar of wasted money, or an hour of 
wasted effort. 


How the R-C-H is Made 


We could not build better for a car at any price. 

Chrome nickel] steel is used throughout all shafts 
and gears in the transmissicn and rear axle, and high 
carbon manganese steel in all parts requiring special 
stiffness. 123 drop forgings are used—a larger num- 
ber than in any other car in the world—irrespective 
of price, 

The R-C-H crank-shaft is as large as that in many 
40-horse power cars. The radiator has one-third more 
cooling space than in other cars of this type. 

The long-stroke motor (34-5) develops exceptional 
power and speed. The springs—full elliptic rear and 
semi-elliptic front—insure easy riding. 

You owe it to yourself to investigate the R-C-H 
thoroughly, and if we can get you to do that we’re 


DISTINCT FROM AND 
HAVING NO CONNEC. 
TION WHATEVER WITH 
HUPP MOTOR CAR CO. 


B h « BOSTON, 563 Boylston St.; BUPPALO, 1225 Main St.; CLEVELAND, 2122 Euclid Ave.: CHICAGO, 2515 Michigan Ave.: 
FANCNES: PENVER, 1520 Broadway; DETROIT, Woodward & Warren Aves.; KANSAS CITY, 1301 Main St.; LOS ANGELES, 816 So 


Olive St.; MINNEAPOLIS, 1334 Nicollet Ave.; NEW YORK, 1989 Broadway; PHILADELPHIA, 330 No. Broad St.; ATLANTA, 548 Peachtree. 





. “Twenty-Five” 
R " C » H English-body Roadster 


$700 


F. O. B. Detroit 
ideal car for five large classes of the public: (A) 
r. (C)—The salesman. (D)—Th easur 
owner who needs a smaller car, economica! i 
Body— English type, extra wide seats 
e- 


Specifications: 30x3 inches all arour } lequipr 


quipped to carry 4 passenger 70. Other 






vner wit! 


and generator 


Fully equipped with top, windshield, gas lamps 
and generator—long stroke motor—three speeds— 
enclosed valves — Bosch magneto. 

The business or professional man. (B) _ 


1 small or no family. (E)—The 
ip-keep for day-to-day motoring uses. 





Whe 


ications same as touring car. 


el base—86 inches. Tires— 
top, windshield, gas lamps 


Colonial 


All the comfort, ease and elegance that 
you can want in a closed car. 


Specifications: 


ment includes 2 electric head lamps, combination electric and oil side and tail lamps, 


satisfied. For if the R-C-H will not sell itself to you 
on your own investigation and judgment we don’t 
want you to buy it. Compare it, detail for detail, 
with any car you have in mind at $1500—or even 
higher. That is all we ask. 

You can see the car at any of our branches or at 
local dealers everywhere. Descriptive folder will be 
sent on request. 


Canadian Prices 


R-C-H 2-passenger roadster, $850; equipped for 4 
passengers, $925. R-C-H 5-passenger touring car, 
$1050. R-C-H Gasoline coupe, $1300. All prices 
F. O. B. Windsor, Ont., duty paid. 


Dealers 


A very little choice territory still remains open on 
this 1912 sensation. It’s going fast. 

If you’re the right man we have a proposition of 
interest for you. 


af M4 e Motor — 4-cylinders, east en bloc.—3'4 
Specifications: inch bore, 5 inch stroke. Two bearing 
crank shaft. Timing gears and valves enclosed. Three point sus- 
pension. DRIVE-—left hand. Irreversible worm gear, 16 inch wheel. 
CONTROL—Center lever operated through H plate, integral with 
universal joint housing just below. Springs—Front, semi-elliptic 
and mounted on swivel seats. FRAME—Pressed steel channel 
AXLES— Front. 1 Beam, drop-forged; rear, semi-floating type 
BODY—English type, extra wide front seats) WHEEL BASE-—110 
inches. TIRES—31x3'> inches all around. Full equipment quoted 
above. 










“Twenty-Five” 


Coupe R-C-H 
$1050 


F. O. B. Detroit 


Enclosed body, concealed hinges, drop seat for third 
person, 100 ampere hour lighting battery. Full equip- 


horn, tools and tire repair kit. Other specifications same as roadster. 
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The United States Navy 
Has Every Kind of Work 
For Ambitious Men 












| 
UCCESSFUL applicants for Navy positions find work, not only 
as seamen, but as machinists, firemen, stenographers, bookkeepers, 
musicians, carpenters, blacksmiths, shipfitters, electricians, boiler- 
makers, cooks, stewards, waiters, and others 
This is why so many young men who have taken for granted 
that there was no kind of work 1n the Navy that they would like, have 
found, on investigation, more agreeable work and more variety of 
positions than in civil life 
The United States Navy offers a life that is healthy; work that is 
pleasant; excellent opportunity for promotion; the incentive to save 


And be 


sides these things, companionship of ambitious men of good character. 


money; and the finest of chances to learn by study and travel 


The Navy Department never urges men to enlist, only to inves 
tigate Navy opportunities. It is worth the while of any man, 17 to 
35 years of age, to look into the subject of taking four years’ training 
in the Navy, or of making the Navy a life’s work 


Call at the nearest Navy Recruiting Station (we'll send address at your 
request) and ask all the questions you wish 


**The Making of a Man Address 










Or send for interesting free book, 


o”’ Watsman ”* 


Bureau of Navigation 


Box 39, Navy Dept. Washington, D. C. | 








The joy of giving surpasses that of receiving—that is the 
true sentiment of the Holidays. If the gift is a Waltham 
Watch, the giver enjoys the full satisfaction of knowing 
that his gift 1s one of lifelongvalue. No gift is so expres- 
sive of the spirit of Christmas as. the Waltham Watch. 


WALTHAM 


WATCH 


For time-accuracy and beauty of model the Waltham has no rivals. 
Here and Abroad it is recognized as the highest type of a time- 
piece. Abroad, it has given the term ‘‘ Made in America’’ a new 
dignity. More Waltham Watches are carried on American Rail- 
roads than all other makes of watches combined. It is the pre- 
ferred timepiece wherever reliable time-keeping is essential. 
A Copy of the Waltham Gift Book 
has been mailed to every Army and Navy Officer. It 
Q ladies and gentlemen A copy sent free to any address é) 

on request. 

WALTHAM WATCH COMPANY, Waltham, Mass. 


presents many high grade Waltham movements for 

















The Wm. Cramp & Sons | 
Ship & Engine Building Co. 








> 
PHILADELPHIA:-PENNSYLVANIA-U-S-A 





Builders of 
BATTLESHIPS 


CRUISERS 

TORPEDO BOATS 
\ DESTROYERS and 

SUBMARINES 


For the UNITED STATES, RUSSIAN, TURKISH, 
JAPANESE, VENEZUELAN and CUBAN NAVIES 





Builders of MERCHANT VESSELS 
OF ALL CLASSES AND TYPES 























— the Remington 
day and all night 





Remingtons 


Remington Typewriter Company 


(lacorporated) 


New York and Everywhere 
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Fore River Shipbuilding Co. 


F. T. Bowles, Presidenz 


Ship and Engine Builders 
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Fullload displacement, |7.650tons. Speed, 18.38 knots. Coal supply, 2,428 tons Length, 396 feet 6 inches. Beam, 83 feet. Toms gross, 4,365. Speed, 7's 
Armor: Beit 9 in turrets linch, Gums? Four 12-inch: eight 8-inch; twelve 7-inch knots. Passenger accommodation, 
sé Lad sé =; ” 
U. S. S. ‘* Vermont S. S. ‘* Providence 
i | 
| 
| 
| 
1] 




















Length over all, 58 fect. Beam, 98 fect. Full load displacement, 30,200 tons. Speed, normal draft, 2244 knots, Maximum coal rome 7 ys 4,000 tons. Radius, at 11 
knots speed, 10,000 knots. Armor: Belt 12-inch; turrets 12inch. Gums: Twelve 50-caliber 12 inch; twelve 6-inch; sixteen &inch. Torpedo tubes, two 21-inch. 


Argentine Battleship ‘‘ Rivadavia’’ — Largest warship in the world. 



































Displacement, 


Length, #6 fect. Beam, 54 feet 6 inches. Speed, i2 knots, Capacity of Length, 420 feet. Beam, 46 feet 8 inches. Speed, 25 knots. 
carrying, 7,200 tons of coal .750tons. Coalsupply, 1,s72tons. Radius of action at 10 knots speed —6,000 knots. 


Collier ‘‘ Newton ”’ U. S. S. **Salem”’ | 


Curtis Marine Turbines 
Yarrow Boilers 


Office and Works: QUINCY, Massachusetts, U. S. A. 
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The Importance of the Command of the Sea 
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! ) i econd co leration that I am _ here 
I } ibject I Importance of the Con 
! the Sea vith a somewhat special reference 
to ut yortance as touching the United States 
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par ila ! mstances of the moment of action 
rh ral side of the question is not irrelevant to 
the ta ne vf the nportance of commanding 
the 1: for granting the end—the moral obligatior 
the ‘ I thems mora follow as 
matter yurse Of such mear ommand of the 
Sséa ‘ Na on said that morale dominates war 
and it is yrrespondingly true that a sense of right 
powerfully inforces the stability of national attitude 
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British navy, assuring in ie first instance British 
ontrol in id of French and thereaft« ommunica 
m with the home country, whence the local power 
without j 1dministration everywhere s futile 
What, at the moment the Monroe Doctrine as pro 
aimed, insu yeyond peradventure the immunity 
fron f g ression of the Spanish-American 
lonic ! i truggle for independet The com 
and I y Great Britain, backed the feeble 
i ) ng strateg situatior yf t United 


Sta i tentia ( erce-destroy- 
¢ " ide b d harassed the trade of 
‘ he seas 
I I oO put less truly ) hat do 
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i aptitudes dete ning the futu ) 
s i Ss ol n 1 \ nh time must € se 
before . sha } ‘ e de sto \ of +} < i 
inarranged dis l ith | i ¢ ibout Morocco bu 
el is ) ¢ I pusness of the 
British navy at the back of France has been one of 
the large factors in the negotiations At least it is 
ipparent that bitterness against Great Britain has 
been en more marked than against France 
The lesson for the United States is plain In the 
itegi position befor mentioned, in remoteness 
from Europe, in the rivalries of European nations, we 


still have a local and international advantage for pre- 
vonderance in American waters; but it is not so great 
is to confer certainty without reasonable provision 
for insuring command of the sea In the Pacific 
which is equally our coast line, and to which th 


future mostly looks, we hav no similar advantage 


Much as I dislike and reject the phrass 


supremacy 


in the Pacifi it is true that we there have duties 
vhich in case of disputes will require the presence of 
naval force adequate to command Duty to the mu- 
tual support of our two chief vasts dictates full con 


tro] of the Panama Cana which from the military 
standpoint is the key to any broadly-planned system 
of preparation for national defence 

But obligation is no less on account of the Philip 
pine Islands. Having assumed control of these under 
ircumstances, we are bound in honor to 
which 1s at- 


responsible for 


imperative 


support an undertaking, our fitness fo 


tested by results To them we are 


the maintenance of conditions under which material 


rrosperity can advance, and their dissimilar and dis 
ordant inhabitants reach a homogeneous civilization 


ind political development which will enable them to 


govern themselves. To Cuba, though independent, we 


owe by specific guarantees the maintenance of a like 


nternal security These national and international 
an e discharged ertainly. only by com 


mand of the sea The Pacific, the Atlanti and the 
Caribbean, with the great controlling stations, Porto 


functions 


Rico, Guantanamo, the Canal Zone. and Hawaii, depend 
ipon this command, the exponent of which is the 
navy ind in which ships and stations are inter 
dependent factors. T¢ lace the conclusion concretely 
ind succinctly, the question of command of the sea is 
one of annual increase of the navy This question 
is not “naval,” in the restricted sense of the word 


It is one of national policy, national security, and 


national obligation 


ee 


For an Adequate Navy 
N common with all who believe in the ultimate 
triumph of the best in human nature, we look for. 
ward confidently to that enlightened era, in which 
he exercise of mutual consideration and simple com. 
mon sense shall have rendered possible the abolition 


n part not in whole, of the world’s vast armamen 8, 
nd the substitution therefor of an international court 
or arbitration 

For thcse of us who have learned to look upon ques- 
moment from the broadest pos- 
sible standpoir however, it is impossible to overlook 
the fact that the question of arbitration and partial or 
nplete disarmament is intima.ely, nay essentially, 


ound up with our relation to that populous Oriental 


oO \ i lal Buddhist and Confucian 
ng lions are on no being quickened 
0a a ition of the dignified position which, by 
eve right incient civilization and their unques- 


oned ental equipment and physical resources, they 
I ntitled to fill in the future history of the world 
The awakening of the Orient to a sense of its latent 


owers ishered in, as it was, by the stupendous drama 





echoed in the present 
1 China, and the existing struggle 
vetween Christian and Mohammedan armies—may weil 
give us pause and confirm in us the conviction, voiced 
y our President. the most distinguished advocate of 
ternational! arbitration, that “until peaceful means of 
ing all international controversies are assured to 
the world, prudence and patriotism demand that the 


United States maintain a navy commensurate with its 





ilt ind dignit 

I Scu I AmEnicaNn, then, stands for an ade- 
juate navy, not for aggression, but as a asonable 
nsurance ipon the national wealth of the nited 


States, which, at the last official estimate, in 1904, had 


vast total of over one hundred and seven 
ns of dollars In the absence of an army adequate 
i nse, the protection of our lives and prop- 


e duty of the navy; and last year we 


i upon the population and weaith of the United 


States a nava surance of one indred and fifty-six 
lollars 1 very moderate rate of one and one- 

half per cent. In view of the fact that because of our 
ographical location we are free from the burden of 


normous armies as are maintained by con- 


minous European nations, ‘prudence and patri- 
otisn demand that we carry additional naval! insur- 
ince, by adding to our line of defense, annually, the 


four capital ships which are deemed necessary by the 
Naval Board at Washington 
The Screntriri 


AMERICAN stands for an adequate 


navy, furthermore because we believe there is no 


national institution in which the best traditions and 
finest characteristics of the American people are more 

refully fostered and conserved Nor can we recall 
any institution, public or private, professional or com- 
mercial, in which the national ideals are more lofty, or 
the measure of their attainment so great Here, at least, 
patriotism is divorced from material profit, and here 
the Flag is scrupulously honored as the sublime em- 
blem of all that is noblest in the past history and 
future aims of the American people 

The Screnriric American stands for an adequate 
navy because, as stated by one of the writers in this 
issue, the navy has been truly designated as a “great 
American university,” in which nearly 50,000 men and 
youths are being trained in that “respect for con- 
stituted authority” to the lack of which, as much, 
perhaps, as to anything else, are to be attributed the 
more serious of our social, commercial and _ political 
evils 

We believe in an adequate navy, also, because both 
at Annapolis and in the subsequent routine of official 
life, the service has developed a body of men who reach 
1 higher professional standard of ethics than can be 
found, probably, in any of the professions to-day In 
his ever-ready subordination of self-interest to the Im 
terests of the service, the naval officer stands for the 
traditions of the professional man; and in the 
matter of zeal and sobriety, we believe that he has 


nhnest 


reached a higher mark than any recorded in the past 
history of the United States navy We speak of 
sobriety from the standpoint of intimate knowledge, 
for it was the Editor's privilege recently, as guest in 
the wardroom mess of one of our ships, to note that, 
when the wine was served, one-half of the glasses were 
turned down—this, mark you, on the score that it 
tended to efficiency 

Lastly, the Screntiric AmerRIcAN stands for an ade- 
quate navy, because the national funds expended on 
the construction of ships and their equipment have 
served to originate and keep alive not a few of the 
industries of the country Sut for the work afforded 
by the contracts for new ships for the navy, some of 
the finest shipyards in the country would have losed 
their gates, and the death blow would have been given 
to our all-but-defunct merchant marine 
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The Business Management of the Navy 


HE essentials of administration are organization, 
co-ordination and efficient methods. 

At the end of the previous administration a begin- 
ning was made in consolidating the shops at the navy 
yards Under the old system, in existence for many 
years, each bureau had its own shops and its own 
workmen. Work is now done for any bureau in gen- 
eral shops 

In order that the head of the Navy might be in- 
formed and have responsible expert advice, and co- 
ordinate the efforts of the bureaus, an organization 
was put in force December 5th, 1909, with the knowl- 
edge and approval of the President, by which four 
aids were appointed and the bureaus were grouped in 
divisions of Operations, Material, Personnel, and In- 
spections. The Aid for Operations has charge of 
movements of ships, grouping into fleets and squad- 
and preparation of war plans and strategic 
The Aid for Material studies the require- 

repairs and alterations and advises the 
whether the work in the 


rons, 
studies 
ments for 
Secretary as to various 
bureaus is being co-ordinated and expedited. The Aid 
for Personnel keeps posted as to the officers and men, 
and is always in touch with conditions at Annapolis 
and the training stations 

The Division of Inspections, reporting direct to the 
co-operates with 


Material in 


Secretary, 
the Division of 


By G. v. L. Meyer, Secretary of the Navy 


man will be sought. The Department hopes f secure 
the best features of successful management and adapt 
them to navy yard requirements, thus cutting out 
wastes in time and by better methods securing in- 
creased production, with mutual benefit to the govern- 
ment and the workmen. If the energy of the work- 
men is wasted or is not efficiently applied, the elimina- 
tion of the conditions producing such waste of good 
energy would be beneficial alike to the government 
and its employees; for both should share in the bene 
fits of increased production. 

The Division of Operations has drawn up a new 
organization for the fleet, to consist of 21 battleships, 
assigning one to the Commander-in-Chief, leaving five 
ships in each of the four divisions of the battle fleet. 
But one ship of each division Will be at a navy yard 
for general repair, the other ships coming to the yards 
oniy for docking or minor emergency repairs twice 
each year. The efforts to make the ships as self-sus- 
taining as possible have been encouraged, with the re- 
sult that the work at the navy yards has been reduced. 
The carrying out of these two business-like features in 
handling the fleet will show more clearly the wisdom 
of recommendations made last fall that we give up a 
number of our smaller and unrequired navy yards. 

One of the chief causes of great expenditures in the 


to the necessity of these yards, and as to which shouid 
be developed and continued. 

When the Panama Canal opens, and the fleet spends 
probably an equal amount of time in each ocean, the 
work for the Atlantic yards will be much reduced 
and it will be even more evident that fewer will be 
needed. By a proper reduction in navy yards, there 
would be a vast saving of money in maintenance, 
probably three to four millions a year, and a realiza- 
tion of funds from the sale of real estate. If this is 
not done Congress must assume the responsibility 
The great importance of the Caribbean Sea as a base 
of future naval operations, consequent on the comple- 
tion of the Panama Canal, is now well realized. It is 
the plan of the department to have a naval base in the 
accessible and suitable harbor of Guantanamo, Cuba, 
on the direct route to Panama, which is some 700 
miles from the Canal, and capable of harboring a 
fleet of 50 or more men-of-war. With a fortified en- 
trance to the canal, a reasonably strong base at Guan- 
tanamo, and a torpedo base at Key West, our fieet 
will be able to utilize its full strength for attack or 
defense in the Caribbean, and the Gulf of Mexico wil! 
be as safe as an inland lake. 

It is important, during battle maneuvers in peace, 
or a period of real hostilities, that a vessel should not 

be called upon to return 
thousands of miles in order 





finding out the condition of 
the ships and the necessity 
for repairs, and advises also 
as to whether repairs and 
alterations requested will be 


worth the expenditure of 


money in final military value. 
A part ol this 


hy t 


formerly done by the 


work was 
Board 
on Construction, composed ct 
the individual ireau chiefs. 
Under this board also came 
the final determination of the 
qualities of new ships In 
the present organization, the 
designs and general military 
characteristics of ships are 
determined in a more rational 
and up-to-date manner. The 
general military features r 
quired are recommended by 
the General Board and are re- 
ferred to the Bureau of Con 
struction and Repair In 
case the genera! requirements 
asked for cannot be met, they 
changed to 





are modified or 
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to effect urgent repairs. 
These can be more easily and 
economically done by the de 
velopment of Guantanamo as 
a limited docking and repair 
station. 


Francisco Bay, and Puget 
Sound in order that the en 
tire fleet may be maintained 
times on the Pacific 

The Department has been 
working for some time with 
the President's Commission 
Efficiency 
better 


on Economy and 
toward introducing 
methods in 


business corre 


spondence, purchases and 
other details within the De- 
partment itself.. The intro- 
duction of more economical 
methods in the departments 
and at navy yards will he 
facilitated by the new system 
of accounting which has been 








suit what may be accom- 
plished on a given displace- 
ment. After the sketch plans 
are ready, sea-going officers from the fleet and other 
sources go over these designs, criticise and suggest 
improvements The modified back 
to the Bureau of Construction and Repair for change 


requirements go 


in the outline plans, which are again submitted to 
scrutiny. The whole matter has thus been thoroughly 
gone over and the objections, criticisms and sugges- 
tions of the sea-going officers, and the opinions and 
knowledge of the technical officers have been assimil 
ated. The final designs represent both the best techni- 
cal knowledge and the sea-going experience of our ex- 
pert officers. The best naval advice is now placed in 
the hands of the designer without his efforts being re- 
quired to reconcile many conflicting opinions, and at 
the same time the officer who will have to fight the 
ship finds that his advice is not ignored. This method 
has proved an inspiration to the naval architect, and 
the present designs of battleships are far in advance 
of all former attempts. 

The Department has been for some time studying 
the new systems of modern management in commer- 
cial establishments, both in this country and in Eng- 
land, with a view to introducing such parts or feat- 
ures of it as might be applicable to our navy yards. 
Civilian experts who visited the vessels of the fleet 
found that the highest type of scientific management 
now exists in our battleships, and they have ex- 
pressed to me the greatest admiration for the pro- 
gress so far made and the excellent results accom- 
plished They found the Office of the Director of 
Target Practice a fine example ef a planning office. 

Some form of central planning will probably be 
added to the present organization, shop methods will 
be improved, and better determination of the use of 
machine tools and-the efforts of the individual work- 


LETTER FROM PRESIDENT TAFT, COMMANDER-IN-CHIEF OF THE UNITED STATES NAVY 


navy yards. We 
yards, where 


Navy is the excessive number of 
have on the Atlantic Coast nine navy 
in several instances, money has been expended lavy- 
ishly, which have been the case if the 
strategic and economic point of view only had been 


would not 


considered 

Last year, as a beginning, it was recommended to 
Congress that stations be abolished, which 
would have brought about a saving, irrespective of 
the price which the government might have obtained 
for these properties, of an annual maintenance expense 
of $1,600,000. 

Criticism has been made for my not having recom- 
mended the abolishment of any of the Eastern yards; 
but the reason was that, for the present, the dry docks 
in the Eastern yards are a necessity to the fleet. The 
Eastern yards are located at Portsmouth, Boston, New 
York, Philadelphia and Norfolk, and it might be well 
to include Charleston. It has been sometimes stated 
that not more than three or four of these navy yards 
will be actually necessary, preserving, however, the 
use of all the large docks for government purposes. 
The. question as to which of these yards should be 
maintained and which abolished is so important that 
it should be thoroughly considered by an unbiased 
board of experts, having in mind not local interests 
but only those of the fleet; as the yards exist for the 
fleet and not the fleet for the yards. As navy yards 
have no defensive facilities, the army must be con- 
sulted as to their protection and defense; conse- 
quently, the consideration as to which of these six 
yards are necessary to the navy from an economic and 
strategic point of view has been left to a joint Army 
and Navy Board to determine. On their report will 
be based my recommendations to the President as 


several 


established within the last 
year in the Department and 
at the navy yards. It is 


now possible to get accurate trial balances, follow the 
cost of work, and determine with a larger degree of 
accuracy just what the navy’s money is being spent for. 
It is proposed, also, to reduce to the smallest limits 
the number of articles manufactured in navy yards, 
and to buy in open competition, whenever possible, 
al! articles which can be properly and more cheaply 
made by commercial establishments. Naval specifica- 
tions have recently been simplified and conform more 
to commercial usage, thus resulting in increased com- 
petition and lower prices to the Navy 
The occasional building of a battleship or vessel of 
a special class in a government yard, in order to dem 
onstrate cost, is valuable and instructive, but should 
be avoided when a large saving ($1,500,000 on a sit 
gle battleship) can be made. On account of the re 
striction made by Congress in the Naval Act of June 
24th, 1910, by which it was provided that one of the 
battleships therein authorized must be constructed in 
a government yard, this saving can not be effected. 
The question of docks for our larger vessels has 
been, until lately, a serious one. It looked for some 
time as if our latest ships, such as the “Arkansas 
and “Wyoming,” would be finished before any dock 
would be available to clean their bottoms and have 
them ready for their trial trips. To provide against 
this, vigorous action was necessary and was taken 
Dry Dock No. 4, at the Brooklyn Navy Yard, wil! 
now be completed in January, 1912, and Dry Dock 
No. 3, at Norfolk, lengthened to 700 feet, was finished 
in September, 1911. The Pearl Harbor dock and the 
large dock at Puget Sound, which will accommodate 
ships of the “Wyoming” class, are being pushed, and 
the latter is expected to be ready in 


March, 1 


(Continued on page 517.) 
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The Fleet and Its Readiness for Service 


By Rear-Admiral Richard Wainwright, U. S. N., Aide for Operations of the Fleet 
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PRE-DREADNOUGHT SHIPS OF THE ATLANTIC FLEET STEAMING IN COLUMN 
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with other leading naval powers, is shown in the 
tables on page 532 
For several years past only about sixteen battle- 
ships have been kept in active service, the remaining 
essels of this class gether with a number of ships 
of less importance sing out of commission for over- 
hauling or in reserve for want of a sufficient number 
officers and enlisted men to man them. On July Ist 
1911 the battleships in full commission were in 
reased to twenty and shortly afterward to twenty 
one, while all battleships built, thirty-one in number, 
vill, about the end of this year, be either in full com 
mission, or in reserve with sufficiently large crews to 
keep them in readiness for service This great in- 
crease in the strength of the fleet is best shown by a 
omparison of the number of battleships and armored 
‘ruisers that were in iull commission or in reserve 
ready for active service, on May Ist, 1910, and the 
number that will be in readiness about the end of this 
year, when the reorganization of the fleet being effected 
May! Dec. 31 
1910. 1911 
jattleships in active service.. 16 21 
Battleships in reserve, ready for service 3 10 
Armored cruisers in active service 10 8 
Armored lisers in reserve 0 2 


by Secretary Meyer will have been fully realized. 
A similar increase in the effective torpedo fleet, and 
to a less extent other vessels, has been made; but the 
most significant fact is of course the increase from 
19 to 31 battleships in condition for active service as 


material. A second and no less significant fact 

fleet 
for the entire 
The reasons for this are numerous, but the 


I 


regards 
is that 
ata 


formerly 


is being created and maintained 
establishment than 


this large 


less naval 


ost 


most important may he briefly stated here 

The most valuable lesson learned from the voy- 
age of the battleship fleet around the world in 1908- 
1909 was that naval vessels may be practically self- 
sustaining in matters of repairs, provided the _ per- 
sonnel is of a high standard. This fact is the basis 
of the reorganization lately put into effect, which 


makes possible the maintenance of the entire fleet in 
readiness for service 3efore the reorganization it was 
to employ ships’ crews to only a compara- 
once 


customary 
small extent in repair work. Vessels 


commission were habitually kept actively em- 


tively 
placed in 
ployed, with frequent visits to the navy yards for nec- 
repairs, until they deteriorated to such an ex- 
overhaul, when they 


essary 


tent as to extensive 


require an 
placed out of commission and turned over to the 


were 


navy yard forces. During their period of commission 








irmament, ten 
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rHIS TYPE 


12-inch, fo 


Displacement, 22,060 


rteen 


WITH CENTER-LINE TURRETS 


»-Inch 


tons 


Armor: belt 


Speed, 21.5 knots 


12-inch 


turrets 
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Maximum Coal Supply, 2.670 tons 
Complement, 938 officers and men 
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neon 
much repair work not deemed of immediate importance 
permitted to accumulate. This practice resulted 
ps not being in the best condition during the 


was 
in the shi 
latter part of their commission; in expensive navy 
yard repairs during their active service; in extremely 
high cost of general overhaul and refitting after being 
placed out of commission; and, what is of the great- 
est importance of all from the viewpoint of prepared- 
ness, in the loss of ships to the Navy for anywhere 
from two to five years during their period of over- 
In short, the old methods were extremely inef- 
Under the system lately adopted 


haul. 
ficient and wasteful. 
ships will not be placed out of commission until they 
become obsolete and useless for war purposes. They 
are kept in efficient condition by their own crews and 
the navy yard work on them is limited to that clearly 
peyond the capacity of the crews. 

The battle fleet is organized in divisions. Each 
division contains five ships of like or nearly similar 
tactical qualities. Four ships are required to be ready 
for service, while the fifth ship is allowed to lie at 
its home yard for overhauling and repairs by the crew, 
assisted as far as necessary by the yard force. The 
ships of a division are given this overhaul period in 
rotation, or each has about two months’ uninterrupted 
time for repairs once each year. The 


with the instruments placed in its hands, but stimu- 
lates the inventive genius of those charged with the 
making of the instruments, so that there has been a 
continual advance in the power and accuracy of guns 
as well as in the rapidity and expertness of their use. 
This is exemplified by the remarkable improvement in 
our gunnery since the Spanish-American war. At that 
time our fighting range was only two to four thousand 
yards, and a twelve or thirteen-inch gun was fired once 
in about three minutes; now, our target practice is 
carried out at a range of ten to twelve thousand yards, 
and the heavy guns fire two shots per minute; and 
with this advance in range and rapidity there has been 
a still more remarkable improvement in accuracy. 
The advance in engineering efficiency has been as 
striking, and almost, if not quite, as important as the 
advance in gunnery. The reliability of the engines, 
as shown by full speed trials immediately after long 
cruisers, is of vital importance, and skill in firing, 
with attention to other details, has increased the 
steaming radius of the fleet from 25 to 40 per cent. 
The cruise of the battleship fleet around the world 
did more than any other one thing to mold our fleet 
into shape; before that time the fleet may be said 
to have been an aggregation of units; but the cruise, 


vice. These vessels are being provided with reduced 
crews to keep them in condition, and to serve as a 
nucleus of the full crews which, in the event of war, 
will be made up from the officers and men employed in 
time of peace at the shore stations, from the naval 
militia, and by the re-enlistment of men of previous 
naval training. This is a long step in advance in the 
matter of preparedness over the conditions which 
formerly existed. 

The principal requirements of the fleet at. present, 
without considering any increase in its battleship 
strength, are: 

(1) The gradual replacing of worn-out or obsclete 
vessels by newly-constructed ships designed to effi 
ciently meet the needs of the service. 

(2) The provision of additional auxiliary vessels, 
repair ships, supply ships, colliers, tenders to terpedo 
fleets, tenders to submarines, transports and hospital! 
ships. 

(3) Additional scout cruisers, destroyers and sub- 
marines. 

(4) The organization of an adequate naval reserve 

Battleships have a useful life of about twenty years, 
during the first half of which they may be considered 
eligible for the first line, or the main battle fleet, 
and during the latter half for the sec- 
ond line, or reserve fleet The com- 





net result of this is that in a fleet of 
twenty ships, sixteen are kept ready for 
service, and the remaining four are ina 
condition nearly approaching readiness. 
Repair work done at a navy yard is 
very expensive and generally is not of 
better quality, if as good, as work done 
ence in cost is very greatly in favor of 
the ship’s force, since the pay of the 
by a ship’s force. Obviously the differ- 
naval personnel is the same, whether it 
does the work or stands by and 
watches the navy yard force do it. As 
a general rule no one can know the 
needs of a ship as well as her Officers 
and crew, and no other set of men is 
as capable as they of doing their ordi- 
nary repair work efficiently and eco- 
nomically But, aside from these con 
siderations, it is essential from a mil- 
itary point of view that the ships’ of- 
ficers and crews shall be habituated to 
this work in order that they may be 
able to maintain the fleet in an ef- 
ficient condition in time of war, when 
there may be no navy yards at hand. 
Furthermore, of equal importance is 
the fact that ships may be kept in prac- 
readiness for battle 
when repairs are habitually taken in 
hand and completed as rapidly as the 


tically constant 


necessity arises; while, if a navy yard is 
depended upon, repairs are allowed to 
accumulate, and when taken up by the 
yard require much time to complete. 
As stated before, the strength of the 
fleet and its readiness for service de- 
pends upon many other things than 








paratively short life of ships is due not 
so much to deterioration as to the ra- 
pidity of development of science and the 
arts, which renders ships obsolete after 
ten to twenty years. As a case in point, 
compare battleships of the “Oregon” 
class with those of the “Delaware” claas, 
the former launched in 1893 and the 
latter in 1909. There is not the slight 
est doubt that one “Delaware” could 
defeat in action a whole division of 
“Oregons,” or could destroy the entire 
American fleet of the Spanish-American 
war. Thus it becomes necessary to re- 
place these obsolete vessels and to rele 
gate them to the coast 
finally to “scrap” them, use them as tar 
gets, or otherwise dispose of them to the 
best advantage. 

Auxiliary vessels are absolutely nec- 


defense and 


essary for the maintenance of a bat 
tle fleet. 
provided, and additional ones must be 
obtained from the merchant marine 
when war becomes imminent In this 
connection our merchant marine is de- 
plorably small, and therefore the Navy 
must be provided with a larger number 
of regular naval auxiliaries than wouid 
desirable if enough 


Some such vessels have been 


be necessary or 
merchant ships were available. 

The necessity for additional scout 
cruisers, of which we possess only three 
built for that specific use, destroyers 
and submarines, is apparent from an 
examination of the tables on page 532. 
showing the fleets of the several pow 
ers A battleship is dependent largeiy 








mere ships. One of the most impor- 
tant factors is that of keeping all the 
units in readiness as regards material, 
as was dwelt upon somewhat at lengtk 
in the preceding paragraphs; and a 
second fundamental requirement is 
that the personnel, both officers and 
men, must be competent and zealous 
in their work. Given these two funda- 

mentals, there remain, before the fleet 

can be called efficient, the constant 

training of officers and men in their duties, the 
maintenance of a high morale; the inculcation 
of habits of high moral, physical and mental dis- 
cipline; the attainment of the highest possible effietency 
in gunnery and engineering; and finally, the amalga- 
mation of all the units of the fleet into a composite 
whole capable of responding to the will of a practised 
commander-in-chief. ; 

The question as to whether the fleet now meets these 
conditions and requirements depends upon what are 
regarded as the standards of efficiency and readiness. 
In matters of naval preparedness and efficiency the 
Strength of a fleet is ordinarily measured by com- 
parison with those of foreign powers. This method 
often leads to erroneous conclusions, for, as history 
shows, the true strength of a fleet can never be accu- 
rately determined except by the supreme test of war. 
The method that tends to the highest state of efficiency 
is to keep before us a standard of perfection, which 
if impossible, leads ever to constant improvement. 

One of the most potent factors for steady improve- 
ment is competition, and to it much of our present 
eficiency in gunnery and engineering may be at- 
tributed. The spirit of competition not only leads to 
constant efforts on the part of the personnel to excel 


flagship. 


sends “wig-wag” signals. 


Copyright 1910 by Muller, 


The operations of a fleet are directed mainly by signals from the bridge of the 
In the above photograph, at the end of the bridge is seen a 
semaphore, and above the railis a signalman with two flags; each of these The creation of a naval reserve.of 
The signal officer and a signalman are at the rail 
reading signals from another ship through telescopes. 


THE SIGNAL BRIDGE OF A BATTLESHIP 


with its attendant constant exercise in fleet tactics, 
made these units into one machine-like body. In short, 
the fleet on this cruise found itself. Since then, more 
than ever before, attention has been given to tactical 
and battle exercises, frequently under conditions simu- 
lating war. This more than anything else, except gun- 
nery proficiency, insures readiness for battle. Even 
the best of ships would meet defeat if incapable of 
being handled effectively as a fleet. 

Twice each year the battleship fleet, the torpedo 
fleet, and all other vessels available, are concentrated 
for joint maneuvers and battle exercises under the di- 
rection of the commander-in-chief, who thus gains the 
experience and practice necessary for his final training 
in the art of war. At other times each year the com- 
manders of divisions of the fleet are given the oppor- 
tunity to cruise and exercise their commands inde- 
pendently in order to gain experience which will fit 
them for succession to the command of a fleet. 

As previously mentioned, those battleships and other 
vessels which cannot be kept in full commission, owing 
to a lack of available men, and to the considerable 
increase of cost involved, are being organized into a 
reserve fleet which, as far as their materia! condition 
is concerned, will be at all times ready for active ser 


upon its scouts and destroyers for pro 
tection against torpedo attack as well 
as for the discovery of and attack on 
the enemy's fleet 


officers and men is urgently necessary. 
The reserve should be composed of men 
who have had experience on board naval 
Thousands of such men pe 





vessels. 


each year from the Navy into civil life, 


and while it is expected that a large proportion of 


them will re-enlist in a national emergency, they 
should be formed into a reserve in time of peace, 80 
organized that in an emergency they could be assem- 
bled at appropriate rendezvous and the reserve fieet 
manned without undue and possibly fatal delay 
Finally, the whole nation must be awake to the neces- 
sity of naval preparedness as a preventive of war. It 
has been well said that our nation is warlike, but not 
a military one. History bears this out, and it is a 
fact that all our wars have cost us excessively in 
Wars are 


life 


and money because of our unreadiness 
usually of short duration, but preparation is long, and 
under modern conditions adequate preparation after 
war breaks out is well-nigh impossible. Our nation 
leads all others in its advocacy of arbitration. Our 
propositions are received with respect because of our 
strength, both actual and potential. To-day our in 
terests touch with those of other nations in al! parts 
of the globe, and while good faith and high principies 
bave greater world force than ever, the time has yet 
to arrive when our national policy, even our tational 
safety, can be held secure without armed forces, and 
of these an efficient battle fleet is indispensable. 


(Continued on page 682.) 
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Influence of the United States on the World’s Battleship Designs 


Our Plan of Placing All Turrets on the Center-line Has Become the World’s Standard 


By Rear-Admiral R. M. Watt, 
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S. N., Chief Constructor and Chief of Bureau of Construction and Repair 


guns) for th ill-big-gun battleship 
the standard battery arrangement ol 


the influence of the United States on 





tleship design cannot be overestimated 


The armament—that is the guns upon the number 


ghting capacity depend 


ind arrangement of which f 
the most striking feature of a battleship In the 
evelopment of th ill-big n battleship, the design- 


rs of the United States naval vessels at once adopted 


in arrangement of irrets on the center-line of 
he vesse whereby at the forward end of the vessel 
number two turret fired over number one turret and 


at the after end of the vessel number three turret 
turret. In this manner all 

ins ere enabled to fire on each broadside, and naval 
authorities are practically agreed that not less than 
$5 per cent of the firing will take place in the are 
forty-five degrees forward and forty-five degrees abaft 


the beam. This arrangement was adopted in 1906 by 


always utilized. These positions are at the center 
ine of the deck; one commanding right-ahead fire 
with large ares of horizontal training reaching wel] 
abaft the beam on each side; the other possessing cor. 
responding command right astern and over large ares 
Until the 
designed jt 


of training reaching well before the beam. 


‘Michigan’ and ‘South Carolina’ were 


was the general practice to mount one or two heavy 
guns—two in nearly all cases—in each of these posi. 


ions. Superposed turrets were tried in some cases, 
and 8-inch guns we mounted in the upper emplace. 
ment; but this practice did not find much favor and 
may be considered to have dropped out of use. It 
was a new and bold departure in the ‘Michigan’ and 
‘South Carolina’ to place two turrets in each of the 
supreme positions and to arrange for firing the guns 
in one turret over the top of the other turret. That 
successful, however, and has been 
largely adopted in recent ships of all navies. When 
associated with 


the mounting of 


arrangement proved 











oe 





guns in pairs this 
system permits 
the effective use 
of eight heavy 
guns; if three 
guns are mounted 
in each _ turret 
then twelve heavy 
guns can be given 
equal arcs of com- 
mand, and all the 
guns can be used 
on each broad- 
side. 

“Now there isa 
marked disposi- 
tion to place all 
the heavy-gun sta- 
tions at the cen- 
ter line of the 
deck, so that all 
the guns may be 





available on both 
broadsides This 
is a return to a 
disposition adopt- 
ed in the earliest 
British 
ships built nearly; 
half a 
ago. The ‘Royal 
Sovereign’ (1862) 
and the ‘Prince 
Albert’ which fol- 
lowed immediate- 


turret 


century 
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modern life 
the j t 
ting the fighting personnel to be maintained in the 
highest state of physical and mental training rhese 
and many others are features which, through internal 
and external sources, have influenced, by the agency 
of American designers, the present<lay development of 
that great fig ng machine, the battleship. In the con 
sideration of this type, it is well to pass over the great 
ever of previous years and the details of to-day and 
at only of ose features which, to the naval archi 
sive a ship an individuality of its own Such a 
feature is what now generally known as the “Ameri 


can turret arrangement” which it will be interesting 





to \ ne in some detail 
\ ba hip has frequently been described as a 
who output is fighting capacity In the 
nt of any new type of machine yne designe! 
: e one feature « rrangement, whil 
‘ lesian« onsidering other features of greater 
al f nlarged provision for them 
With ! of and eased experience 
! N dua! adoption of a standard type of ma- 
‘ ’ inufa rers more or less con 
form It the ! se of this paper to show that 
the le i essels of the United States 
in ti J iftleship adopted as the em 
pl ized at ut 1 battery al 
rangeiner “ i ! . ith various 
other battery arrang genera ted 


THE 


the United States in its first all-big-gun vessels, the 
and “Michigan,” and the all-turrets- 
arrangement has been followed in all 


‘South Carolina,” 
on-center-line 
battleship designs for the U. S. Navy since that date. 

Assigning what we undue importance 
to end-on fire, foreign designers adopted arrangements 


considered 


which gave them end-on fire by the sacrifice of broad- 
side fire to such an extent that from twenty to thirty 
and more per cent cf guns could not be fired on the 


broadside, where they would most often be required. 


It should be noted that every battleship of the all-big- 
Navy can fight every gun on 


the Broadside—a provision which does not obtain in 


gun type in the U. S 


any other navy of the world 

To-day, however, the wisdom of the “South Carolina” 
arrangement is recognized, and such ar- 
rangement is coming into general use in all armored 


generally 


vessel construction 

That the importance of the principle of center-line 
turrets is not merely the view of an interested Ameri- 
can naval officer is proven by the following foreign 
comments 

In a paper on “The Armaments of Battleship,” con- 
tributed by that pre-eminent naval architect, Sir Wil- 
liam White, to the American Society of Naval Archi- 
tects and Marine Engineers in November, 1910, he 
wrote 

“There are two positions for heavy guns which by 


common consent confer supreme advantages, and are 


THREE AFTER TURRETS OF THE “NORTH DAKOTA” 


ly after her, each 


All the turrets of our later battleships are located on the longitudinal center line of the ships. had four turrets 
big gun to be trained through a wide arc of fire on either broadside. 


so placed. It may 
be noted that the 
United States 
Navy took the 
stand in this last movement, and further has the credit 
of demonstrating the possibility of associating power- 
ful bow and stern fire with the maximum of broadside 
fire over large ares of training, by placing some tur- 
rets higher than other and firing over the lower tur- 
rets en certain bearings.” 

In commenting on the above paper by Sir William 
White, The Engineer, published in London, says edi 
torially in its issue of December 2nd, 1910: 

“In tonnage value for effect obtainable, it is hard 
to believe that it is possible to improve on the af 
rangenent, first adopted in the United States battle 
ship ‘Michigan,’ of four twin turrets on the center line, 
the two inner turrets firing over the two end turrets.” 

In its annual comments on warship design, “The 
Naval Annual” for 1910, edited by Lord Brassey, say¥s- 

" The ‘Michigan’ and ‘South Carolina,’ 
of 16,900 tons, have a speed of nearly 19 knots and 
eight 12-inch guns, ai! mounted in pairs on the center 
line, the second and third turrets being on a higher 
plane than those at the extremities of the vessel, 80 
as to allow of their guns pointing over the end tur- 
rets, enabling four guns to be directed right ahead 
and astern. Now, ff they can be so fired without 
detriment to the outer gun positions, the design Do® 
sesses the advantage that, with two guns less than 
our ‘Dreadnought,’ an equal broadside fire is secured. 
however, an end-on fire of four gus 


It only gives, 
Another novelty in the ‘Michigan’ pair 


against six, 











December 9, 1911 


SCIENTIFIC AMERICAN 











rT 
SOUTH CAROLINA NEPTUNE NASSAU 
(UNITED STATES) (BRITISH) (GERMAN) 
: wa} = Ch= 
FORD oa FOR'D HM = #OR0 





_ = 


10-12°GUNS 


N BROADSIOE 














C= 





12-1 GUNS 
8 ONLY ON BROADSIDE 





The eight-gun “South Carolina” of 16,006 tons can deliver a more effective broadside than the twelve-gun “Nassau” of 18,500 tons displacement. 


whereby elevation is secured for ob- 


means 


is the 


Masts in some form are 
adopted in the 


having been advocated 


signalling, et 
The 
‘Dreadnought It is not novel, 
by Cowper Coles and applied to the ‘Captain’ for sailing 
purposes It gave less turret-gun 
fire than ordinary rigging. But the three iron masts 
forming the tripod are of great weight, and probably 
mainly on this account the Americans have, in the 
‘Michigan,’ placed two masts constructed like an Eiffel 
Tower of steel lattice Though offering a com- 
target, presumably it is expected that 
through without doing great 
resistance is sufficient to explode 
follow.” 


servation, 


required tripod method was 


interference with 


work. 
paratively large 
projectiles will pass 
damage; but if the 
a shell a different 


result may 


Jane’s “Fighting Ships’ for 1907, said: 


“There is some good reason to believe that taking 
all things into consideration the ‘South Carolina’ type 
is the best all-big-gun ship yet put in hand.” 

Jane's “Fighting Ships’ for 1908, referring to cen- 
ter-line battery arrangement, says 


artillery in the 
is peculiar, all turrets being in the center 


The disposition of 
‘Delawares’ 
line. There is little doubt that this design is superior 
to the echelon system in the matter of training. The 
British though nominally able to 
bear all eight guns on either broadside, can only do 


class, 


‘Invincible’ 


very limited arc of training, while every 
‘Delaware’ turret has a fine arc on either side. 
And again in 1910, on page 503 of Jane’s “Fighting 
Captain William Hovgaard states: 
arrangement of the heavy gun-turrets 
first adopted in the ‘Michi- 


$0 OVer a 


Ships,’ 

“The ideal 
seems to be the American, 
gan, where two turrets are placed at each end of the 
nearest amidships 
firing over those By this disposi- 
tion the obtain the fire, the 
position of the upper turrets is commanding and dry, 


ship in the center-line, the guns 


nearest the ends. 
guns maximum arc of 
the arrangement of ammunition rooms is simple, and 
ample room is left amidships for an efficient and wel) 


protected secondary and anti-torpedo boat battery. 
With turrets placed on the broadside or on a low 
level in the center-line between end turrets, these 


advantages be obtained, and notably the 
relative loss in are of fire, as in case of the broadside 
turrets of the ‘Dreadnought,’ the ‘Nassaus,’ and the 
new French 23,000 ton battleship, will very consider- 
ably reduce the efficiency of the guns. 

“If then we want to increase the power of the prim- 
ary battery beyond that obtainable with the ‘Michigan’ 
arranzement, and without abandoning the said ad- 
vantages, three ways are open: 

“(a) A third twin-turret may be placed on the cen- 


will not 
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ter-line at each end of the ship inside the two other 
turrets and firing over these. 

“(b) The caliber of the guns may be increased. 

“(c) Three guns may be mounted in each turret.” 
visit of the United States fleet 
to Europe, the Journal of the Royal United Service 
Institution for December, 1910, states: 

“It may be of interest to recall that the two Ameri- 
can dreadnought battleships, the ‘Delaware’ and 
‘North Dakota,’ are vessels with a displacement of 
20,000 tons, and in addition to their main battery, 
composed, like that of our own earlier dreadnoughts, 
of ten 12-inch 45-caliber guns, they also carry a more 
powerful anti-torpedo defence armament of fourteen 
5-inch Q. F. guns, which for the most part are mount- 
ed in a central battery behind armor protection. 
All the big guns are on the center line of the ship, 
this being a characteristic feature of the turret ar- 
rangements in Ameri¢an designs, two of the turrets 

raised above the others in order to obtain a 
sufficiency of right ahead and right astern fire and 
this method of placing the turrets is the one now 
adopted for our latest ships, as giving the advantage 
that all the guns can be fired on either broadside. 
Thus, while the ‘Dakota’ and ‘Delaware’ can bring all 
ten of their 12-inch guns to bear on either side, our 
earlier dreadnoughts including the ‘St. Vincent’ and 
her sisters, can only bring eight. On the other hand, 
the end-on fire of our ships is heavier.” 

It should be noted that the wise arrangement of 
the turrets of the ‘South Carolina’ and ‘Michigan’ was 
not the result of chance, but was adopted only after 
actual experiments on the monitor “Tallahassee” (then 
the “Florida’’) had proven that it was possible to fire a 
12-inch gun over a turret without injury to the occu- 
pants of the lower turret. It is believed that the 
battery arrangement of the “South Carolina” and 
“Michigan” will remain a standard arrangement in 
the future, and that further increases in fighting ca- 
pacity will be secured by increasing the caliber of 
guns, or by increasing the number of guns in a turret, 
or by both measures in the all-center line vertical 
echelon turret arrangement. 


Commenting on tue 


being 


The Business Management of the Navy 
(Continued from page 613.) 
The width of the latest docks has been increased to 
110 feet, the same as established in the locks of the 
Panama Canal. 

Two contractors having failed to secure results with 
the New York dock, the second contract was ordered 
to be cancelled on account of no progress having been 
made, and competition for the completion of this im- 
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The “Arkansas” can concentrate on the begrdgp wo more guns than the Brazilian ‘“‘Minas Geraes,” 


portant work was limited to the six largest firms of 
recognized engineering ability and financial standing. 
The contract, placed in November, 1909, under these 
conditions, is being well earried out and the 
dock at the New York Navy Yard will be finished in 


January, 1912. 


great 


The large dock at the Boston Navy Yard was en 
larged slightly, at a cost of only $15,900, so that 


it now can comfortably dock the “Florida” and “Utah 

Competition, both in the fleet and at navy 
has been a great factor in reducing the expenses of a 
growing fleet. The present high standard of shooting 
is due to the system of competition introduced some 
ten years ago. Comparison between the shooting in 
1898 and to-day shows that to-day we are 1,200 times 


yards, 


better. 

Steaming competitions have lately been introduced, 
so that waste, and 
other supplies, and the efficiency in steaming, 
mine the standing. The idea is that a 
must be able, first, to get on the battle ground quickly 
when she is there, she must be able to 


economy in the use of coal, oil, 
deter 
ships’ sbip 
and surely; 
shoct rapidly and straight. 

Instead of having seven store accounts we now have 
but one, which has simplified book-keeping and clerica! 
work. The old Naval Supply Fund, which had a capi 
tal of $2,700,000, has been liquidated and this sum has 
been released to the Treasury for other purposes 

It is hoped that a correct personnel bill will 
secured, by which the ages of our officers may 
duced and greater efficiency brought about. The bill 
captains from 45 to 48 


be 


be re 


recommended will produce 
years of age, and rear-admirals at 55 instead of about 
60. It is also desired to add two vice-admirals and an 
admiral, in order that the commander-in-chief of our 
great battleship fleet should have a position commen 
with his command, and thai 
when 


importance 
outranked, 
occasions, at 


surate in 
he should not be 


toreigt 


meeting 
fleets on special home and abroad 
by an admiral of a single ship or of an inferior navy 

In conclusion, let me add that the aim of this ad 
ministration has been to introduce into the manags 
ment of the navy modern, efficient meth- 
ods, to reduce correspondence and cut out red tape 
Xconomies have been established and output increased 
Nor has the department, in its efforts to reduce ex 
penses, forgotten the paramount 
highest military efficiency and a preparedness for any 
To-day, when needed, it holds, to preserve 


business 


importance of the 


emergency. 
the peace, a larger and more efficient fleet, at a smaller 
The changes in organization have 
results and are 


cost for upkeep. 
justified 


final test of all business management. 


themselves by paying—the 
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and four more than the Japanese “‘Kawachi,” 
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Propelling Machinery for Naval Vessels 


Review of Present Conditions and Future Possibilities in Motive Power 


By Rear-Admiral H. I. 
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i lt n i 
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i ! wating « 
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i ed l irely be mal! 4ined 
and i fi ul extended period 
I n ) ir destroyers ul € 
! it full power as readily as at t 
Nex i I speed scale i 
‘ t B v 
I : ‘ l Sa 4 n des ex 
whit i i ) i 
i iting ngines he nes 
I I aad Salem Curtis tur 
| il sp i \ Birmil 1a 
Cheste 26.52 knots; and “Sale 
4 demonstrating, as in the case of 
the le ¢ superiority of the turbine for 
| Dp v eed 
\ at he nexp 1 result of our experience with 
‘ on service has been the greater relia 
bility of reciy ating engine. In the case of this 
pe rf ‘ vi e the reciprocating engine is ad 
iittedly ou f place, it was confidently expected that 
th tu ne " 1 demonstrate its superiority in this 
' ' | s far, however, under similar conditions 
f I i nery of the “Birmingham” has re 
juired lera ess repairs than that of either 
ne ¥ al of the three, the Birmingham 
has a " nt ne whose availability for service 
! ) t 1 on 
Thus fo | mut tiser, while the turbine is the 
‘ e of machinery, its superiority over! 
the recip iting engine is not so manifest as in the 
i ) ‘ r destroyer 
4 , 1 i the speed scale into the region ol 
the n I i ival ves of medium speed 
‘ lear ly dicated as the bes 
} ne This because of the 
rela ! uportance ts principal de 
flclel i 
{ \ lisablemet! »a deg qu 
il ep na h ipacity the ship for 
th lestre ng h nilitary ain of 
‘ va om n msum I it 
h ! h affects h rulsing idiu 
) i 
I adi f rf hes 1e! s a tendency to 
: ibbing ppin of the turbine blading, due 
the sma earances necessarily employed, the 
which a sometimes obscure, and the pre 
ntfon of w h accordingly difficult 
| adir 1 damaged irbine can be dor 
it a nay yard ind requ 8 lifti of the 
ng and the rotor, which in itself is a considerable 
te i xp nee this work has seldom been 
mp i within a month 
improv ! n design, greater experience with the 
operatior f th irbine, ard bett facilities for its 
enair. w loubtless reduce somewhat the extent and 
mpo ‘ trouble But at present the re 
abilit I turbine in service must be considered 
robab yot as good in a medium or low-speed 
essel a iat of t reciprocating engine in its pres 


nt development. with forced lubrication of its bear- 


feriority of the turbine in its economy at 
owel peeds is pr At the cr 
speed of a battleship, the reciprocating engine is 


ybably inherent 


efficient than the turbine 


to su é cent more 

Thes f in yf e turbine are due in a great 
dewree to the onditions governing its use in nava! 
manifest in its other applications 
1uously at high-speed, as with 
enerators, and, to a less degree, in high 
peed mssenger vessels, its efficiency as compared 


engine is entirely sat 





nd in a el the nature of whose serv 
be kept warm during 
the sl t interva between runs. the danger of strip 
g-up period largely disappears 
of naval vessels, however 
he nt periods in port with cold turbines 
nd thelr r it low speeds, impose 


Dir ft Ww respects 


peripher ) ) vine aximum effici 





i ro s aximum efficiency \ iin 
prac lla 1! requ s 
yrdina plu ¢ ninu 0 m 1,500 to 

( rh p re perfect icticable ele 

generators, b are unsuited to the marine pro 

er vhose efficient working requ s revolutions 

lepending upon its diameter, of from 70 to 800 per 
inut 

There is presented, therefore, the problem of pro- 

ling a method in which a high-speed turbine may 
be made to drive 1 slowly-revolving propeller, thus 
onserving both turbine and propeller efficiencies 

"wo methods of omplishing this are particularly 

ominent just now 


Reduction-Gear Drive. 
The collier Neptune,” built by tl Maryland Steel 


Company at Sparrow’s Point, Maryland, has been 


equipped with reduction-gear machinery constructed 


y the Westinghouse Machine Company This collier 


displacing 19,300 tons, with a 


w vessel 


a twin-s 











J) 





The turbines, shafiing and propellers of a triple- 


screw destroyer, assembled in the shops. 
speed of 14 knots Steam at a pressure of 200 
pounds is supplied to a Westinghouse Parsons turbine 


for each shaft, each turbine developing about 3,600 


shaft horse-power on 1,220 revolutions Between the 
turbine and its propeller shaft is mechanical gearing 


vhich will reduce the propeller speed to 135 revolu- 
ions per minute at about 14 knots. The gear pinions 
ire carried in floating frames supported by oil pistons 
in such manner as to effectually take up any irregu- 
arity in the gear cutting. The oil pressure on pistons 
is indicated on gages which afford a means of directly 
reading the tooth pressure, and thus calculating the 
power being developed A novel feature of the in- 
stallation is a provision for operating the propelling 
from the bridge The shop tests of the 


“Neptune” have been very satisfactory. 


machinery 
gearing for the 
The gears have demonstrated an efficiency of trans 
mission in excess of 98 per cent, and have run quietly 
for long periods with no apparent wear. There is no 
ick lash on reversing 
Extensive trials of the “Neptune” will be held 
Reduction gearing as installed in the cargo steamer 
“Vespasian” by the Parsons Company has successfully 
completed a year’s trial, during which its durability 
has been tested 
weather in the North Sea during the winter months. 


trips, a total of about 20,009 


under the severe conditions of 
The vessel has made 32 
carrying coal from the Tyne to the Continent 
It is reported that 


miles 
and returning with water ballast 
during this time there has been no appreciable wear 


in the teeth of the gearing, and that there is practi- 


Cone, U. S. N.. Engineer-in-Chief and Chief of Bureau of Steam Engineering 


ally no slackness apparent, although no _ provision 
A noticeable feg- 


was made of adjustment for wear 


ture of the installation has been the almost 


entire 
engine, 
even in weather when the propeller has been entirely 


suppression of the tendency to racing of the 
out ot water. 

Electric Propulsion in a Naval Collier. 

In the naval collier “Jupiter,” a vessel similar to 

the “Neptune,” 

vard, Mare Island, California, there will be obtained a 


which is being constructed at the navy 
al of a method of electric propulsion. A contract 
for this machinery has been placed with the Genera] 
Electric Company. In this system it is proposed to in- 
stall one turbo-generator running at a maximum speed 
of about 2,000 revolutions per minute, and delivering 
current with a potential of 2,300 volts to induction 
motors, one on each propeller shaft. The power from 
the turbine will be transmitted to the propeller shafts, 
electrically, with a speed reduction in ratio of 18 to 1. 
The efficiency of transmission is expected to be about 
91 per cent. The water rate for this installation is 
stated to range from 12.15 pounds per shaft horse. 
vower at 14 knots, to 15.55 pounds at 10 knots. 
In the case of a battleship the proposed form of 
contemplates two turbo generators 
the two main shafts, 
, 


This multiplicity of units combined with a pole-chang- 


electric drive 


driving two motors on each of 


ing device on two of the motors, promises an economy 
knots. 


close to the maximum at all speeds above 1( 

Comparing the electric with the mechanical reduc- 
tion-gear it is at once evident that the latter has the 
superior efficiency of transmission. In the case, how- 
which economy at the lower 

flexibilty of the electric in- 
might over- 





ever, of a vessel in 
speeds is required, the 
stallaticn, as outlined for a _ battleship, 
come this disadvantage. 

As with the scout cruisers, we will, therefore, prob- 
n service three similar colliers with differ- 
the “Cyclops” being 
already in commission with an excellent installation of 
developed a 


ably have 
ent types of propelling machinery 





reciprocating engines, which on tria 


horse-power on less than 1.5 pounds of coal per hour 
at full powe1 
Combination of Turbines with Reciprocating Engines, 
The combination of a reciprocating engine working 
the steam from boiler pressure down to nearly atmo 
spheric pressure, and a turbine which works from the 
exhaust pressure of the reciprocating engine down to 
the vacuum, is a particularly efficient one, because 
under such conditions each engine is working in the 
pressure range to which it is best suited. Such com- 


binations are used with great success in power plants 


on shore and in certain moderate-speed passenger 
vessels, notably the “Olympic,” “Titanic,” ‘‘Laurentie,” 
and “Otaki.” Its principal value is in economy of 


steam consumption at full power in a medium speed 


vessel, in which case 


it probably gives a gain in econ- 
omy over the reciprocating engine or turbine of not 
less than 10 per cent. In the case of naval vessels 
whose 
of 
not so impressive 

There is, however, a combination of reciprocating 
engine and turbine which has its maximum efficiency 
This consists in the use of @ 


cruising speed requires only from 1/7 to 1/12 


full power, the advantage of this combination is 


at the cruising speed 
small reciprocating ergine in a manner similar to that 
of the 
tion. The reciprocating engine, whose size is limited 


cruising turbine in a Parsons turbine installa- 


to that required to pass the steam for the designed 
cruising speed, exhausts through the turbines. At 
higher speeds the reciprocating engine is disconnected. 
The weight of the reciprocating engine, and the space 
required, are less than for the cruising turbines, and 
it is probable that the engine will be less proné to 
disablement than the cruising turbine. The principal 
difficulty involved seems to be the design of the clutch 
connecting the reciprocating engine with the turbine 
shaft 

In another combination which suggests itself, and 
which, theoretically, has about the same efficiency, 
there is substituted for the reciprocating cruising ele 
ment a small high-speed turbine connected by reduc- 
tion gearing to the main turbine shaft 

The selection of machinery for a naval vessel at 
the present time, therefore, requires a careful com 
sideration of a number of possible types. The line 
drawings on page 519 show the approximate appear 
ances of systems which have been considered for @ 
battleship 

Heavy-Oil Engine. 
It now seems probable that none of the foregoing 


methods of propelling medium-speed naval vessels, 
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rl eo 
all of which are forms of steam machinery, will en- the nations of the world will be largely affected by the to the larger vessels, including battleships Some of 
dure. This in consequence of the recent remarkable supply of oil available. We are in a particularly for- the advantages of oil as compared with coal are as 
development of heavy-oil engines of the Diesel type tunate position in this respect, producing ,as we do follows: 
in Europ Hitherto, oil engines have not merited two-thirds of the world’s supply. With oil an evaporation per pound of fuel great 
much consideration for large naval vessels on account Use of Fuel Oil in Place of Coal, than with coal in the ratio of about 14 to 9, and p 
of the limited power that could be developed in a In our new construction we are greatly extending square foot of heating surface in about the ratio 
single cylinde1 An installation of any considerable the use of oil in steam vessels. All our new destroy 10 to 8, is obtained. Fuel oil can be taken aboard 
power req iiied a multiplicity of cylinders Now, ers are oil burners, and it is hoped to extend its use readily without manual labor and without interruption 
- y ‘ ‘ > ‘re ; ? 
however, are credibly to the routine of the ship 
informed that 1,000 horse F és ‘ Steam for full power 
» +} ee ] ed } 
power ha n developed ; - ° ~ such a vessel can be main 
. : . de hor fw a a H 
in a cylinder ‘about CC Orcs | | tained as readily as fo 
‘i , ‘ } y < / f ‘ 
inches in diameter with a ] i im low power! A vessel |! 
; 8) a wu i po d vessel Dpurh 
40-inch stroke, at 150 revo fl a / Ay \ a } er ing oil is capable of 
: ne — . : f= ‘ > ty | . 
lutions per minute, in a & oe” NA bad 3p || ee | iu | longed runs at full speed 
2-cycle marine type readily ames | ps I SOOT 2 en | eS ] : limited in length only b 
' . ans OFY } SO ' i} ale = ; 
reversible engine This | ee | o t 4 f | the supply of fuel I ‘ 
' | ) l ] } : I i if 
y I > spe ( = > ome or = : ; 
engine ha 4 speet on a NS | p= | | | is no reduction in speed 
tn t is sat é or } “ys 1 H ooo 
rol tha i satisfactory Up. A YY iis | i, i} due to dirty fires or to 
and an economy of fue AS Ui 4 =e t difficulty in trimming cea 
consumption probably —_—— : V from remote bunke: 
ee ea \ = a ¥ 7 
twice tha f a steam en There are no cinders and 
gine An experimental the amount of smoke can 
double-acting marine en aw a ae & | 7 be controlled 
gine, with three cylinders [ } | | = Tl i] Th A considerable reduction 
P al} t t ss size | | } ‘1 
of abou ies same lz | | ty > ts Hl in personnel is possible, 
~_—_ 7 ; + vel ) . 7 coum } } 7 
has been built to develo 7 tmq} | ae oo : f Sy - the size of the fireroom 
6,000 brake horse-power at T / \ { / 4 1 force required being ii 
- P z t-@ +> 4 rit -@ -+i-© deteaeee( | pusmeetech | depend | pesmude y "— “, 
150 revolutions per min had : , ee * 7 > ~ LI TUL | ode ited to that necessary fo 
’ the ve nt a —— = a Enea ee 
ute In the developmen ee on amas gee i i = overhaul and cleaning of 
of the oil engine, the trun 4 ’ +— the plant 
piston is being aban oned The weight and space re 
and eres lead ind col Parsons turbines. Curtis turbines. quired for boilers is re 
necting rods used. It w duced, first, by the redu« 


therefore, resemble _ the 
reciprocating steam en 
gine, and our experience 
with the latter will pre 


! 
pare us for the 
and 
engine 

As in the 


repairing of the 


case of all fi 
installations of 


there will 


operating 


whatever 





type, probably 

be disappointments in tix 

first applications of the oil 

engine in marine propu 

sion, and it may be that 

further development of the printed —— 

| — re . 

engine may be found neces , tt 


Sary prior to its ext 
adoption 

superior economy of 
oil engine 


the 


steam boiler 


together WV 


elimination of t 


will cause us to be patle 


in the face of a conside1 
able amount of trouble 
The extent of the adc 


tion of the oil engine 
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Combination of reciprocating 


engines and turbines. 


p ENGINE ROOMS OF SAME SIZE AS “DELAWARE’S” 
WITH VARIOUS 
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Turbines with mechanical 


reduction gear. 
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Turbines with electric 
motor propulsion. 
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MACHINERY 








eet 


tion in heating surface 1 
quired, and second, by the 
shortening of firerooms, no 
being 
front of 


space required in 


boilers for han 


dling fire tools 

Coal and ash handling 
gear is eliminated Chis 
renders unnecessary the 
piercing of the hull for 
coal trunks and for dis 


charges from the ash ex 
pellers or ash ejectors 
rhe 

, 


dling of oil 


stowage and han 


is much easier 


} 


than of coal, and will re 


sult in a much cleaner ship 


and consequent increase 


in time available for drills 

The mechanical supply of 
fuel to the boilers gives 
a prompt and delicate con 
trol of the 


permitting 


steam supply 





more id 
hanges in speed than with 
tactica 


coal, which ig a 


advantage 
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Speed of turbine, 1,220 revs. per min. 


Speed of propellers, 135 revs. per min. 


Efficiency of reduction gear, 98 


TURBINE AND MECHANICAL REDUCTION GEAR OF THE U, 8. COLLIER “NEPTUNE” 


per 


cent, 
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Krupp plate of 1995, after attack by three armor-piercing shells. 
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All future battleships will mount the new 14-inch gun for armor attack and the 5-inch gun f 
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or torpedo defense. 


Recent Development in Ordnance 
Demand for Higher Efficiency Met by Our Latest Guns and Armor 


























By Rear-Admiral N. C. Twining, U 
 preavagee n Inar att during the as © battleship design of this type, the main bat 
i ut n the d ion 0 npro consisting of from eight to twelve guns of the 3 
ent pus Ly xisting pes caliber, mounted in turrets, and the torpedo defens¢ 
i irked changes Nava varfal battery of from twelve to twenty or more guns ol 
! tionized has any ich up smaller caliber mounted in broadside 
i i indicated The in asing In the United States Navy the standard heavy gun 
fi arir wat, of e torpedo, and ig at present the 14-inch, 45-caliber gun, while for 
t i 1used ordnan fficials and th torpedo defense a 5-inch, 5laliber gun is used. The 
, i ) *k ahead t time when the following table shows the superiority of these guns 
’ veapons and n ds of attack over previous types 
nigh and chang in dnance o n ship con 
or te itive plans for such —— 
I na n considered rhe aeroplane can not ¢ & : % | ¢ 7 
ye ‘ arde s a material factor in naval war ¢ Be = | § 
a p ties t future cannot be va 5 a | 
negl i Phe arir vat and the torpedo have E ls t; oe S +. N 2 
long be yet med with, and their us¢ 2/8 Sit z = 
ult d eff are the increase - | ro wh ae, ee 
rh in nains t principal offensive weapon - ; 
,1 40/03 3.1 | 2300 | wo 7000 2.3 at 6000 yds 
afloat at i he principa ement of passive de 5 | 51 | 22] 5.0) 3150] 50 3439 12000 Oat 6000 vads, 
12 | 45 | 46 3.6) 2850) 870 48964 22000 2 10000 yada, 
renee rhe b ween the two, which has been so 12 | 50 | 51 | 56.1 | 2900 | 870 5144 24.00 ]15.6.at 10000 yds, 
) ’ i t or won by one or the other. still 14 | 45 54 | 63.3 | 2600 1400 650087 21000 [15.9 ar 10000 yds, 
rot nen in seems to have rather the bet = — - 
vane he present moment. Already there are An examination of this table shows that the latest 
‘ ; ger and more powerful guns and of armor turret guns and torpedo-defense guns are markedly 
of greate & powe A year ago no modern vessel superior to their predecessors. The superiority of the 
wilt nned ca d a gun of caliber greater than 10-inch gun over the 12-inch, 50-caliber gun is due in 
ta ind all of the latest battleships were art to the greater steadiness of the projectile in flight 
acumen guns of 12-inch caliber. To-day there are que to its greater weight. The “hitting power” of 
_ is ship uiding a me and abroad which the gun is greater than that of its predecessor in spite 
. designed to carry 13.5-inch and 14-inch guns of the fact that its extreme range as mounted on board 
Arm nsw to the bigger gun is, so far, increased ship is less 
thickne but N processes of heat treatment and On page 521 are shown the breech and breech-plug of 
. juction of new alloys are rumored, which th. 14-inch gun, together with an armor piercing shell 
. restore the former thickness with greater resist and powder charge. The shell shown is of the latest 
aS Es long point’’ variety, while the powder charge repre 
Guns. sents the present practice of putting up smokeless 
rt g-cun" battleship of the present day has powder in silk bags laced on the side to make them 
| n the British Dreadnought,” dating rigid An idea of the length and general size of the 
ym 19 Since that date all the principal maritime 14-inch gun with the slide in which is mounted in 
‘ i hown a tendency to corfine themselves a turret can be gained from the illustration above 


S. N., Chief of the Bureau of Ordnance 





rhe latest type of gun and mounting for torpedo 
defense is shown below t 14-inch gun rhis gun may 
be regarded as effective against torpedo boats at its ex- 
trem inge of 12,000 yards provided the target is 
visib it night or in other circumstances rendering 
the target invisible gun is naturally helpless. 

Modern high-powered guns using smokeless powder 





charges have been proved to have a practically un- 
imited life under no 1 conditions of firing; but 
they erode in the bore very rapidly owing to the 
high powder pressures they must sustain, and the 
consequently high temperatures. This erosion is prob- 
ably due to the action of the powder gases on the 
metal of the gun as softened by the high temperatures 
to which it is exposed—about 4,000 deg. F As the 
parts of the gun not immediately in contact with the 
gases suffer no deterioration, the life of the gun may 
be indefinitely prolonged by renewing the bore. This 
process is known as “re-lining’” and has hitherto con- 
sisted in boring out the interior of the gun (to @ 
depth of about one inch-in the case of the 12-inch 
gun) shrinking in a new tube, and then boring and 
rifling. The facility of re-lining will be enhanced and 
the cost of the operation will be gre atly reduced in 
the future by building all new guns with conical liners, 
susceptible of easy removal. The time of re-lining @ 
gun will thus be reduced from seventy-five to twenty- 
five days 


Gun Mountings. 


For a number of years past rumors have been period- 


ically current that this or that foreign country was 
about to incorporate a three-gun turret in some new 
battleship. Such advantages as such a system have 
heretofore presented were mainly in the direction of 
economy of armor weights, it being readily demon- 
strable that six guns can be protected with less weight 
of armor if mounted in two turrets than if mounted 
in three There have been, however, countervailing 
disadvantages in the increased complexity of ammu 
nition supply, turret machinery, concentration of 
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armor-piercing 
shells. No perforation and practically no flaking of surface 
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weigh ind other features of the system which have 
rendered idoption inexpedient. The time seems 
now to have arrived when the necessities of ship de- 


sign and ta al considerations have forced the triple 








turret and interesting to note that Russia, Aus- 
tria, Italy, and the United States have all incorporated 
ji in the itest battleship designs It is now decided 
that Ur d States battleships Nos. 36 and 37 will 
each carry the triple turrets as a part of their main 
armament These turrets will embody certain new 
ideas in gun mountings which have not yet been em- 
podied in any foreign design 

For secondary gun mountings compactness and 
lightness are essential, but to attain them without 
sacrificing the rigidity which is necessary for accur- 
ate firing requires ingenuity The mounting for the 
5-inch, 5l-caliber gun, shown on page 520, is the latest 
type of this kind of mount which has taken concrete 
form. 

Ammunition. 

A nitro-cellulose smokeless powder continues to be 

the standard ypellant for use in our naval guns 


It is extreme:y 


satisfactory i 


fact that its combustion 


such as is produced 


known is the produces but 
little smoke; is largely gaseous 
in nature, containing very little solid matter, and it is, 


therefore, quickly dissipated. This fact gives to the 


use of smokeless powder a great tactical advantage 
for military and naval purposes. A second point of 
superiority lies in the fact that the combustion of 


smokeless powder is practically complete, there being 
an exceedingly small percentage of solid residue re 
maining; the whole mass of the powder is, therefore, 


into gas, the which 


velocity to the projectile 


converted expansion of imparts 
The particular form of grain in use for all guns of 
caliber is what is known as the “multiperfor- 
ated” form, in which the cylindrical grain is pierced 
longitudinal When 
grain is ignited the burning progresses both from and 
toward the the that the 
surface is practically constant until the 
tirely consumed. In consequence of this fact the vol- 
umes of gas produced in any two units of time while 
the projectile is in the gun and traveling toward the 
pressure 


large 


by a number of holes. such a 


center with result burning 


grain is en- 


muzzle are nearly equal, and the maximum 





tion of this very simple device to steel shell increases 
fully 20 


use for a 


their penetrative efficiency per cent. Such 


caps have been in number of years; it is 


only their form that has been recently changed. 
High-explosive bursting charges are a necessity in 


modern armor-piercing shell. The walls of these shel! 


must be very thick in order that the shell may with 
stand the terrific shock of impact on armor and that 
it may penetrate; 


to contain a sufficient 


the interior cavity is thus too small 


amount of “gun powder,” as 
the shell 


therefore 


commonly understood, to disrupt The use 


of a more powerful explosive is, necessary 
attack 


means of a projectile designed to 


As an alternative to the adopted method of 


on armor, i. e., by 
penetrate and explode inside, the method of attacking 
with shell exploding on contact has been suggested 
and has been strongly urged by persons of ua 
attainments. The 


smashing or dis 


some 
and latter 
for its efficiency on 
placing the armor by the foree of the impact and the 
intensity of the resulting Experiments 
have been made along these lines from time to time, 
but, while the damage done to an armor plate by the 
detonation of a 


doubted knowledge 


method depends 


explosion. 


juantity of high 





bility, ballistic 
characte! 
istics, and keep 
ing qualities 
Powder of the 


same characteris 
tics and composi 
tion is used by 
the army and it 


may be safely 
claimed that there 


is no better 


smokeless powder . 
inthe world. This 
powder consists 


essentially of cot 
ton dissolved in 
nitric acid, then 
dried, colloided, 


ind pressed into 
the des 1 forn 
of grain 

rhe olloided 
material is placed 
ha ) S rom 
which it emerges 


in long strips and 
rods These are 
then cut up 
short lengths of 
the particular size 


for the powder 


grain desired. The 
grains are of dif 
ferent sizes for 
guns of different 
calibers, being 
larger, of courss 
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explosive in 


tact with it is ad 
7 mittedly great, it 
A has not yet been 


demonstrated that 


a charge of any 
explosive which 
can be safely fired 
from a gun can 


effect as great 
damage ip this 
way 
effected by deto 


as can ye 
nating inside a 
vessel an equiva- 
lent charge of ex- 


plosive which can 


be so fired The 
“Puritan” exper! 
ments only on 


firmed the offici 
opinions previou 


ly held on this 
point. 
Torpedoes. 
The torpedo 
continues to be 


held in greai 
favor as a weapon 
of under-water 
attack, and it 


must be admitted 
that no 


at present 





navy has 


s an ade 
quate system of 

against 
such attack if 
efficiently 


defense 


deliv 











forthe larger ered. Torpedo 
calibers Certain nets as carried by 
varieties of black the vessels of 
and brown pow — some foreign na 
der are still in —ia vies are ineffect 
use for loading ive, since torp 
shell or for salut- does have been 
ing purposes. The Relative size of naval shells from 5-inch to 14-inch. designed which 
om, isan The powder charge, weighing 370 pounds, discharges the 1,400-pound shell with a muzzle velocity of 2,600 feet per te J ut, vi . - 
tee le second, and a muzzle energy of 65,687 foot-tons. At 10,000 yards the shell will penetrate 15.9 inches of Krupp armor. oo . “ery ye : 
cessor of smoke- SHELL, POWDER, AND BREECH MECHANISM OF THE NEW 14-INCH NAVAL GUN searchlight is in- 
less powder. effective, since a 

The navy powder is manufactured in lots of from on the walls of the gun is not so much greater than torpedo may be successfully launched at a range be- 
25,000 pounds to 100,000 pounds, depending on the the mean pressure as to require that the breech of the yond its reach. Gunfire is ineffective against an invisi 
caliber of gun for which it is intended. Methods of gun be made enormously heavy as compared with the ble target, and the torpedo boat can launch its weapon 
Manufacture have been so perfected that these pow- chase and muzzle, as was the case with guns designed while still invisible to the gun. Pickets and scouts 
ders, when not unfavorably affected by climatic and for use with quick-burning black powder are not thoroughly effective, since they may, them- 
other unfavorable conditions, retain their qualities The quality of projectiles is being slowly but surely selves, be attacked and disabled, or they may be 
and are serviceable for from twelve to fifteen years. improved. The possible range has been increased by eluded. The practical torpedo of the present day may 
In case deterioration occurs due to such conditions, changing the form of the head from the blunt type in be effectively used at a range of 8,000 yards; a range of 
ample warning is given by the physical appearance general use in recent years, to a long, sharp ogival. 10,000 yards at 27 knots speed is confidently expected 
of the powder, so that no spontaneous explosion or The above illustration shows the present type of shell in the near future. The United States Navy now has 


combustion is 
extremely 


ever to be 
doubtful 
unless the 
high 


is, in fact, 
combustion 


apprehended; it 
whether spontaneous 


IS possible, should be subjected to 


powder 
abnormally temperatures 

Powder which has changed in character to such an 
extent as to reduce its ballisti 
and 


value is now re-worked 


made into new powder of the best quality 
The re-working consists of grinding 


the grains in water, drying the resulting paste, and 


over 
at a smal! 


cost 


then pressing it into rods or ribbons as required; the 
Methods pursued are much the same as those used in 
original manufacture 


Smokeless powder possesses many points of superi- 
Ority over black or brown powder; one of the best 


for guns of 5-inch to 14-inch caliber. The point of the 
shell, in all except the 5-inch, is a separate piece from 
the remainder of the shell and is made of soft steel; 
the body of the shell is of very hard and tough forged 
steel, containing alloys of nickel, chrome, vanadium 
and other metals. It is in the quality and composition 
of the steel used, and in the treatment, 
which give the shell hardness without brittleness, that 
the principal improvements have been made in recent 
These points are, in the main, manufacturers’ 
secrets, not disclosed government officials 
The function of the soft steel cap is to support and 
guide the hard point of the shell and thus enable it to 
“bite” and penetrate the armor on impact. The addi 


methods of 


years. 
even to 


in course of building two types of torpedo which 


beyond a doubt, fill these conditions and may exceed 


e 


them. The reliability of the torpedo in the hands o 


the general service is, unfortunately, still questionable 


and many failures and wild shots are to be expected 


There is, however, nothing mechanically impossible 





in the conditions of the problem of making tory 
reliable, and recent advances in this direction 
the hope that in the near future a thoroughly accu 
rate long-range weapon will be produced 

The ‘Vesuvius,” built for discharging so-ca 1 al 
torpedoes, is now emploved at the N 0? ! edo 
Station as a torpedo t ng e! 

(Continued on pag e+) 
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Rank of the United States Among the Naval Powers 


Our Present Standing Threatened by the Lack of Colliers 


By Capt. 


very often asked of lat 


jp ues mn 1a been 
he United States Navy 


Ordinarily, this 


ranks among 


is an 


effect 


question 
a tabulated statement of the 


f the various nations and establish 


the anh t one mother in accordance with 
This 
COnCIUBI VE 
affairs it is 


questions 


nount of their displacement answer is 


! t laymen as being but 


fies and students of naval 
officers two 
Naval 


Therefore, in at 


he United 


naval 


hat constitutes Strength? 
States Na 
powers, consideration 
only to battleships, but to all the 
types f vessel which go to make up an eff- 


inced fleet o the Me 


time of war for cet! 


rchant Marine upon 


draw in 
tain p ) p and lastiy to personnel, ac 
ro to make up a wel 
1} measure its strength 

Fleets a reated and maintained for offensivs 
mobil 


fleet's 


and A e otten spoke n f as the 


efenas f 7 sunt the defense lies nm the 


erations against an enemy's flect, 


4 


and Other Auxiliaries 


M. Potts, U. S. N., Chief of the Office of Intelligence 


power all ships previously built Earlier ships, how 


they are employed in the active 


evel so iong as 


service of navies, cannot be considered as absolutely 


obsolete at the present writing, but in a few years, 


as the number of dreadnoughts increases, they will 


undoubtedly be relegated to the second line 


Another type of warship, commonly known as the 
battleship-cruiser, has developed within the last five 
years and bids fair to be an important factor in all 


future naval engagements The first of these ships 
Total Weight of Metal of Primary Broadside of 


Capital Ships, January Ist, 1912. 


Weight of Metal of Primary 
Broadside, 


t nited 
States, 


No. Ger- No. 
many. 


Lbs, 
50,220 


Lbs, 
$4,340 6 


Battleships (Dreadnought 
type 
Battleships 
nought 21 
Battleship Cruisers 2 
Armored Cruisers 9 


(pre-Dread- 

62,540, 25 132,435 
11,900; : 
15,130 12 25,500 


133,910 208,155 


of the world, fighting or capital ships, as they are 
now termed, may be divided into three distinct Classes, 
pre-dreadnoughts, or that built or laid 
down prior to 1906, dreadnoughts, or all-big-gun-ships, 
Battleship-cruisers, with a very high 
heavy 


ships were 
and Invincibles. 


speed, carry a smaller number of guns, of 
the same caliber as those of modern battleships, and 
their protection has been somewhat reduced. They 
must, however, be considered as capital ships. 

The table shows that the total warship tonnage of 
is considerably more than double that 
entitles Great 
Britain to the position of first in the rank of naval 
When we naval 
strength of other powers, we find a difference of only 
about 15,000 tons in the warship tonnage of Germany 
and the United States, a difference which a layman 


probably consider a negligible quantity, or in 


Great Britain 


of any other nation, and, therefore, 


come to consider the 


powers. 


would 
other words, that these two countries were practically 
on the footing. The character of the vessels 
which make up the fleets of Germany and the United 
States will, however, be carefully considered by those 
who wish to determine the exact standing of the two 


same 


fleets 

January Ist, 
consist of seven 
twenty-one 


fieet will, on 
1912, 


dreadnoughts, 


The German battleship 











pre-dreadnoughts and two 
battleship-cruisers, a total 
of thirty capital ships, as 
opposed to thirty-one capi- 
tal ships in the United 
States Navy, composed of 
six dreadnoughts and 25 
pre-dreadnoughts, so that 
numerically, the fleets will 
When 
to con- 
fighting 
which 
make up fleets 
we find that, ship for ship, 
the United vessels 
are decidedly superior to 
those built at a correspond- 
ing period in Germany, 
especially in offensive 


be practically equal 
we come, however, 
sider the actual 
value of the units 


the two 


States 


power. 
The ten vessels of the 
“Kaiser” and “Witteis- 











NAVAI 


this ship placed the 


different status 


The building of 
rs upon an entirely 


eh they had previously occupied; for 


lreadnought ompletely eclipsed n offensive 


COLLIER 


As pointed out in the accompanying article, the weak point in the U. S. Navy is 
its limited supply of auxiliary ships, the most important of which is the collier: 


“SOUTH CAROLINA” 


COALING THE BATTLESHIP 


was launched by England and called the “Invincible,” 


Invincible is now considered to rep 


battleship 


so that the term 


resent a distinct type of a 


In analyzing the composition of the various fleets 


Probable Warship Tonnage of the Principal Naval Powers January ist, 1912, 


Vessels Completed, 


| 
| Great Britain. | Germany. 
| 


No, Tons, No, 





Battleships (Dreadnought ty -_ il 213,850 7 
Battleships, first-class, . . . *| 46) 672,300) 21 
Jeust defemme weasels, . . .. * > 
Armored crulsers (new type), | 5 96,850 2 
Armored cruisers, ia? 2. 3 oe ae 106,800 9 
(ruisers above 6,000 tons, 14 146,500 

(rulsers 6.000 te 3,000 tons, -| 42 200,460 24 
@ ruisers 3,000 to 1,000 toms, .| 23 49,540 15 





Toerpede beat destroyers, 205 112.210 107 
Topedo boats, -s 66 © 6° = & Be 12.710 22 
in. or. «6 are. «af Oe 23,282) 14 


Votal completed,. . .. «+ « 1,934,502 


United States, France, Japan, 


Vessels Building and Authorized, 


Dreadnought type),) 11 


Rattleoships 263,500 9 


MBattieosihipsa, . . + «© © © © & ® 

foust Defemse, wesmels, . . . * ‘ida 
Armored cruisers (new type). . 5 116,650 3 
Armored cruisers, >. ane 

Oruteers above 6,000 tome, . 2 of.---ccleccesss-cccece 


Cruisers 6,000 te 3.000 tons, -| 10 52,360 6 
(rulsers 3.000 to 1,000 tons, . 4 
Torpedo boat destroyers, . . ,| 23 18,400 12 
Torpedo boats, 


Submarimes, . .« « . 14 11,500 12 


Total buliding aud authori« 162,410 
Total completed, bullding, and 


uutherized, ... 2,396,912 


Tons, No, Tons, No, Tons, No, Tons, 

EN BR eee ae re eee Meee. 
252,712 25 | 334,146) 21 300,676 13 191,698 
20,273 i 12,900 2 15,400 2 9,086 
41,000 ee 2 29,200 
94,245 12 157,445 | 22| 211,070); 11 108,900 
5 13,800 3 24,022 2 13,130 
98,180 14 19,541 5 21,250 > 30,303 
34,528 10 12,260 2 1,706 > 9,158 
57,012 36 21,306 | 72 26,782 | 59 22,957 
3,789 28 4,802 225 | 21,224) 59 5,560 
4,080 26 7,200 | 66| 17,680] 10 1,832 
744,719 759.050 642,810 421,834 
216,500, 6) 162,000 4 92,400 2 41,600 
on ER BAe PPAR jad 2 55,000 
33,750 cube itel sl 4000 sthnameannen 3| 15,000 
‘ 1 1,500... a i Redes 
9,600 14 12,450) 19 13,700 3 2,550 

we 2 360 | a ee 
6,000; 13 7,150/| 18 10,500/| 3 | 1,260 
337,850 183,100 116,960 115,410 

1,082,569 942,150 759,770 


537,244 


bach” types carry a main 
battery of only four 9.4 
inch guns, while the ten 
following of the 
“Braunschweig” and 
“Deutschland” types carry only four 11-inch guns in 
the main battery; as opposed to these, all the battle 
ships of the United States carry main batteries of 
four 12-inch, or four 13-inch guns, supplemented in all 
except the six vessels of the “Maine” and “Illinois” 
types of intermediate batteries of from four to eight 


vessels 


S-inch guns 

France will have only twenty-one pre-dreadnoughts 
ready for service on the first of January, 1912, while 
although the latter na- 
two of the battleship- 


will have but thirteen; 
that have 


Japan 
tion will on date 
cruiser type. 

Of the thirteen battleships which comprise the fleet 
of Japan, the “Fuji” is practically obsolete; five are 
reconstructed and repaired vessels captured in the 
late war and two are coast defense vessel type. The 
batteries of the two vessels of the “Satsuma” class— 
4-12 inch and 12-10 inch guns—are so powerful, how- 
ever, that these vessels should properly be considered 
dreadnoughts, and the two vessels of the “Kawachi” 
type carry batteries considerably more powerful than 
other pre-dreadnoughts of the same period of build- 
ing. 

The comparison, therefore, between these four coun 
tries as to their battle fleets, is decidedly in favor of 
the United States, and it may be contended that so far 
as the strength of the battleship fleet is concerned 
that the United States is decidedly superior to that 
of either France, Germany, Japan, or any other 
nation. 

Considering the geographical and political cond!- 
tions in the United States, students are pretty gel- 
erally of the opinion that, in the event of future ho& 
tilities between this country and any other nation, 
the United States will have to carry on an offensive 
warfare; in other words, will be compelled to take 
the initiative and to carry on warfare far removed 
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———— 
from our coasts Oo! naval bases. This leads up to e 
consideration of the number and character of the 
yessels which make up an efficient, well balanced 
fleet for offensive operations, such as torpedo destroy- 
ers, scouts, repair ships, fuel ships, ammunition ships, 
hospital ships, transports, supply ships and mine-laying 
yessels—all of which are essential adjuncts of a fleet. 
Torpedo Destroyers. 

It is considered by students of naval operations that 
at least four torpedo destroyers are necessary for the 
defense of each battleship. 

The rapid development of the automobile torpedo 
and its increased range render it practically im- 
possible to defend a fleet by means of illumination 
or the use of searchlights, as the torpedo has now 
reached a range beyond which, even under the most 


favorable conditions, the searchlight is of doubtful 


Scouts. 

The scout is the eye of the fleet, and no matter 
whether our fleet is operating on the defensive along 
our own coasts or on the offensive on an enemy’s coast, 
information as to the movement of the enemy is a 
most important factor in conducting naval operations 
The scout is in no sense of the word a fighting vessel, 
and its principal characteristics should be speed; 
ability to steam at high speed in all weathers and 
ability te keep the sea for long periods without re- 
plenishing its fuel supply. 

While the introduction of wireless outfits on board 
modern ships is of the greatest possible value, inter- 
ference with the successful transmission of a mes- 
sage from a scout to the main body of the fleet Is 
not difficult of accomplishment, and in order to con- 
vey important information to the Commander-in-Chief 


adequate our merchant ships are for scouting pu 
poses. As against the three vessels of this specia 
type, England possesses twenty-three, with nine build 
ing, Germany ten, with six building, and Japan four, 
with three building; therefore, so far as this type of 
vessel is concerned, -the United States Navy is ds 
cidedly inferior to those of England, Germany and 
Japan. On the other hand, these three countries 
possesses in their Merchant Marine a large number ot 
vessels, which in a very short time can be converted 
into efficient scouts. 
Fuel and Ammunition. 

One of the most important things to be considered 
in the operations of an offensive fleet is the problem 
of supplying fuel and athimunition 
fuel or ammunition supply has been reduced or ex 


Battleships whose 


hausted cannot be considered very formidable Ar 
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RELATIVE TOTAL DISPLACEMENT OF ALL SHIPS IN EACH NAVY- 
SHOWN BY RELATIVE WATER LINE LENGTHS 








UNITED STATES 
759,050 TONS 


GERMANY 
744,719 TONS 


FRANCE 
642,810 TONS 


JAPAN 


421,834 TONS 


ENGLAND 
1,934,502 TONS 


GERMANY 
133,910 LBS. 


A DS 
LENGTHS OF GU 








UNITED STATES 
208,155 LBS. 











The greater gun power of the U. S. Navy as compared with that of Germany is due to our pre-dreadnought ships carrying heavier guns in the main batteries 


Future sea-fights will be fought with dreadnoughts. 


the United States. 


At the present rate of construction, Germany, in 1917, wili possess twice as many dreadnoughts as 


GRAPHIC COMPARISON OF THE RELATIVE STRENGTH OF THE WORLD’S NAVIES 


value. We must, therefore, depend, for the protection 
of our battleship fleet, if operating upon an enemy’s 
Coast or in proximity to its battleship fleet, upon 
torpedo destroyers, scouts and other outlying vessels, 
thrown out as a shield for the protection of the battle- 
ships. 

An examination of the table shows that on January 
first, 1912, England will have two hundred and five 
torpedo destroyers, Germany one hundred and seven, 
France seventy-two, Japan fifty-nine, while the United 
States will possess but thirty-six. This shows that 
the United States is woefully deficient in torpedo 
destroyers, as the estimated number for the protection 
of a fleet composed of sixteen vessels is sixty-four, and 
therefore, so far as this element of strength is con- 
cerned, the United States ranks below Great Britain, 
Germany, France and Japan 


of a fleet, it may be necessary for the vessel obtain- 
ing such information to communicate with the fleet 
by visual signals. While the scout also forms part 
of the outposts of a fleet for its defense against sur- 
prise and against torpedo attack, its principal func- 
tion is discovering the whereabouts of the enemy's 
fleet, keeping in touch with and successfully trans 
mitting information as to its movements—to its own 
fleet. 

The United States Navy possesses but three vessels 
of this important type, and furthermore, its Merchant 
Marine does not furnish a single vessel which is in 
all respects adapted for scouting purposes. Few, if 
any, of our merchant vessels are capable of reaching 
a speed of more than twenty-one knots, and when it 
is considered that the modern scout has a speed of 
at least twenty-six knots, it is clearly seen how in- 


rangements must be made for the furnishing of fus 
to our battleships at stated intervals, either through 
colliers built for this purpose by the Government o1 
else through vessels bought or chartered for the pur 


pose. The United States Navy possesses to-day twenty, 


colliers fit for service, but a large percentage of thes« 
vessels has such a smal! cargo-carrying capacity as 
to be of little value to the fleet England, Germany 
and Japan possess few, if any, regular naval collic 


but each of these countries possess a very iar Mer 
chant Marine, from which colliers, supply vessel 
other auxiliaries wil! be drawn in the eve: 

tilities. We possess no such marine, and toda h 
are but very few vessels flying the A 

which are at all suitat for na j ur 
character Unless, t efe } done to 
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On Board a Battleship 


Intimate View of the Life of a Community of One Thousand Souls 


By Captain Albert Gleaves, Commanding U. S. Battleship ** North Dakota” 
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4 0 ntimate contact between the 

rv and commercial people ould 

h the result that there would be less 


t 0 et-book when battleships ars 


k of the Angel of Peace hanging 
head at 1 ght of a Building Program On the 
r i Nay and the people knew each othe! 


" vould realize fro pel 


paying only a trifling in 








but until he gets there, he doesn’t know whether it 
is the real thing or a drill 

The head of this community of sea-people is, of 
course, the captain In battle his station is in the 
conning tower, and under his hand are all the latent 
Titanic forces of powder, gun-cotton and steam, which 
may be released only at his bidding. In matters of 
administration he is judge and jury, and daily at the 
mast the delinquents are brought before him; he 
listens to the evidence, and there is no law’s delay 
n his judgments He messes alone, and his life for 
the most part is a solitary one. A wise captain will 
not burden himself unnecessarily; if he would be 
happy, he must apply to his duties what the Romans 
used to say of the *raetor, de minimis non curat, 
leaving to others “the mere rude explicit details.” 

The wardroom mess is presided over by the com- 
mander or executive officer, and is composed of the 
staff officers and the lieutenants And merry times 
they have when the rigid discipline of the day’s work 
gives place to post-prandial relaxation of the evening 
Then there are the junior officers’ mess composed of 
midshipmen, and also the mess composed of warrant 
officers, those men of the rank and file who by faith- 
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plant Every battleship has a branch post-office in 
charge of sailors appointed by the captain, which js 
under the same postal regulations that govern the 
shore stations. A complete telephone system connects 
all parts of the ship, and is supplemented by voice 
] 
action. There is also a wireless installation, and off- 


ipe communication, which is used principally jn 


cers as well as the operators are encouraged to become 
proficient in its use 

Those who are concerned especially for the mora] 
welfare of the men will be interested in the “brig” as 
sailors call the prison, and they will perhaps be gur-. 
prised at the spacious, not to say comfortable pointe 
darret of those who violate the Articles for the Better 
Government of the Navy. Down below the gun deck 
are the berth deck spaces, and still farther below are 
innumerable storerooms, the magazines and torpedo 
room, ammunition passages and dynamo rooms. 

The pay of the men varies from twenty to one hun- 
dred and fifteen dollars per month, depending upon 
the rate, length of service and conduct. Those who 
wish to save their money may deposit it in the bank 
with the paymaster, and the government pays four 
per cent interest. As the term of enlistment is for 
four years, it is not difficult for a 
man to save as much as fifty or 
sixty per cent of his pay during his 
cruise. 

On Sundays after inspection, the 
bugler sounds the church call, and 
the church pennant, a blue cross on 
a white triangle, is hoisted above 
the national colors. Attendance at 
church is of course not compulsory, 
but in the words of the Articles of 
War, “it is earnestly recommended 
to all officers, seamen and others 
in the naval service diligently to 
attend at every performance of the 
worship of Almighty God.” The 
altar is rigged below decks, and 
apprentices selected from ___ the 
Catholic lads act as acolytes, the 
priest in his vestments conducts the 
services with all the rites of bell, 
book and candle, as if on shore. A 
large percentage of the crew are 
usually Roman Catholics, and so 
the temporary church is always 
crowded. 

Of course the whole idea of a ship 
and its reason for being is to fight, 








Of this most effective corps, each battleship carries two officers and sixty to seventy men. 


THE MARINES 


ful service have become gunners, boatswains and ma- 
chinists. Cheeks and Chips as described by Marrayat 
are as dead as Henry IV. The old stories of the wind 
jammers have passed into oblivion, and the service 
to-day is unconsciously working out new traditions 
that will be handed down to the coming generation 
of sea folk. 

Forward of the mast there is a big household, 
which requires $75,000 per month to care for, clothe 
and feed in their ten-million-dolar home. Nearly 
all trades are represented in this little kingdom of 
the sea: Tailors, shoemakers, photographers, jewelers, 
barbers, and musicians; for the most part a man is 
allowed to ply his trade so long as there is no inter- 
ference with his military duties. Regular prices are 
established by the captain, and as there is no com- 
petition, each has a large clientele The galleys have 
the best possible system of cooking, supplemented 
with electric potato peelers, electric meat choppers 
and electric dish washers. The bakery provides bread 

all times instead of hard-tack, which was formerly 
supplied, and furnishes seven hundred loaves daily; 
there is a laundry, which has a fine equipment of ma- 
chines run by electricity, and is handled by sailors 
who are excused from all other work except battle 
and fire stations: a cold storage with a capacity for 
provisions for one month for the entire ship’s com- 
pany, and a hospital or sick-bay, well lighted and well 
ventilated, which is located in a comfortable part of 
the ship. The hospital contains a sick ward proper 
with bunks for a score of patients, the isolation ward 
and the operating room The last is fitted with 
every convenience known to modern practice, includ- 
an adjustable operating table and a sterilizing 


and until a captain can fee) that his 
ship is ready at all times for battle, 
his task remains incomplete. The 
nearest approach to action at pres 
ent is the semi-annual target prac 
tice, and the rivalries of the Derby and the Ascot are 
as nothing compared with the competition between 
ships for the coveted gunnery pennant and the bronze 
trophy, that Ark of the Covenant which is the final 
cachet of efficiency and achievement. During the period 
of preparation immediately preceding the practice, 
when “days are full of labor and nights devoid of ease,” 
and everybody is under a strain like that of the first 
public speech, one hears nothing in the mess rooms 
and about the decks but discussion and arguments Te 
lating to “hits per gun per minute,” this or that sys 
tem of fire-control, and the latest suggestions for “plot- 
ting and tracking.” The ships lose their smart ap 
pearance, for there is no time for the paint brush and 
the holy-stone; men and officers are rarely out of dum 
garees; they live in the turrets, working day and night 
to perfect the adjustment of every detail of the 
mechanism for loading, training and firing. When the 
day arrives for which the months before have been @ 
training, the ship is cleared for action, and stripped 
of all superfluous articles until she looks as sleek as ® 
race horse clean groomed from the paddock. The 
scheme, generally speaking, is this: The ship steams 
to the firing line far away from the target, thea 
rounds to, and makes the “approach” at full speed. 
When she comes within range, fire is opened at the 
target, which looks like a blur in the haze. If a divt 
sion of four ships,are engaging a string of targets 
towed in tandem, it is a sight never to be forgottel. 
Broadside follows broadside with astonishing rapidity; 
the thunder of the guns is deafening and would be 
absolutely destructive to the ear drums, were it ne 
for ear protectors. The people in the turrets and In 
the conning tower experience no inconvenience from 
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this cause, but out on the deck in the open, the shock 
is tremendous, so much so that a broadside of ten 
guns heels a 20,000-ton ship four degrees. When the 
firing begins, hot blasts from the guns flick the air, 
a flame-slitted reddish brown smoke spurts in thick 
clouds from their “rade throats,” but dissipates almost 
instantly, and the air is filled with 
the pungent odors of burnt gases. 


collar of whiskers around his face, survives only in 
the penny-dreadfuls and comic operas. He has given 
place to bright-eyed lads, lean in the flank, well 
groomed, quick and ready to meet any emergency. It 
is worth noting that the average age of the ship’s com- 
pany is less than 25 years. The man-of-war’s man of 


was no instance where they did not return to thei: 
ships, and for the most part on time. The appearance 
of our men drew forth from an English writer a sneer- 
ing article commenting on their lankness, lack of 
physique, and, tell it not in Gath, in some special cases 
their kid gloves and eye glasses. A French artist in 

Paris was not more complimentary 


am in his cartoons. However, it is 





The spotters aloft watch anxiously F 
for the geyser-like splashes, that 
show where the shot struck, and 
the sight-bar ranges are quickly 
changed until the gun-pointers are 
“on.” 

There are other drills and many 
of them; abandon ship, fire, and 
collision, signals and boats, and in 
addition there is the never-ending 
work of the care and upkeep of the 
ship, which must go on constantly. 

But besides being sailormen by 
profession, the bluejackets are 
given something more than an ele- 
mentary instruction in soldiering; 
they drill as companies, regiments 
and brigades; they make practice 
marches, and when occasion offers 
they go into camp as at Guan- 
tanamo. 

But it is not all work on board 
ships; there is some beer and skit- 





tles. The routine keeps every one 
busy pretty much all the time; still 
there are intervals between drills, 
and on certain afternoons, when there are no drills at 
all and the men may smoke and mend their clothes, or 
get down to their ditty boxes, and spend an hour or so 
with old letters and photographs Smokers are a 
feature of life on board, and there is nothing like the 
quarter deck of a battleship for the mise en scene of 
a wrestling bout, a boxing match, a song and dance, 
juggling, slack wire performance, or any other 
stunts for which there is ample talent in a crew 
of one thousand men. Then the tops of the tur- 
rets are crowded with the bleachers, and officers 
and crew gather together around the improvised 
ring. Usually the athletic officer or the chaplain 
is the master of the revels. It is astonishing how 
much genuine talent is found in a ship’s company, 
and the artists are always ready to contribute to 
the entertainment of their shipmates 

In the evening after supper when the band plays, 
the men dance and sing or gather around the tur 
rets and “gam” until nine o'clock, when it is pipe 
down and all hands must turn in. Some- 
times there are moving picture shows on the qual 
ter deck; the films are all carefully selected, and 
as each ship passes hers to the next, there is a 
great variety in the fleet 
romantic character are the most popular, and 
always draw rounds of applause. Recently on one 
ship, when thirty miles at sea, butterflies blown 
off by the land breeze had fluttered around the 
ridge-ropes and life-lines all day; but the finishing 


Those of dramatic and 


home touch was given at night, during one of the 
moving picture shows, by the chirping of a cricket 
hidden somewhere in the cork fenders 

Very little of the old navy is left in the new, 
either in equipment, manners or customs. There 
is even a new terminology. The bow-legged type 


of sailor with coppery nose, groggy eyes and a 





good to see ourselves as others 
see us, and as we are not responsi 
ble for foreign spectacles we may 
afford to be amused There is 
another point. The Honorable Her 
bert Satterlee recently referred to 
the United States Navy as the 
Great American University The 
comparison is apt and just It is 
a university whose students num 
ber 48,000 youths and mea from ail 
parts of the country This ocean 
university costs the Government 


130 millions annually, but in it is 





taught that which above all things 
is the corner stone of every great 
nation, respect and obedience to 
constituted authority The hun 
dreds of sailors who yearly leavs 
the navy with honorabl dis 








The complement of our latest battleships is one thous- 
and officers and men of whom the greater part are seamen. 


THE SEAMEN 


to-day is a self-respecting, intelligent citizen (only 
about four per cent are aliens) who reflects credit on 
the flag wherever he may go In the cruise of the 
Atlantic fleet to Europe last winter, 12,000 men visited 
London and Paris, and there were only a few instances 
of serious misconduct, and although leave was granted 
to visit Norway, Sweden, Germany and Ireland, there 
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charges, and go out in every-day 
life become—it may be unconscious 
ly—missionaries for the service 
They return to their people with 
the story of those who “live be- 
tween sea and cloud,” who 





their occasions on the sea in craft as different from 
the ships of yesterday as the ark differed from the 
Navy of Tarshish. In time their knowledge of the se1 
vice will spread, and gradually the people will come to 
have as much pride in their navy as the British peo 
ple have in theirs; and when that time comes there 
will be no fear or apprehension as to our future se 
curity on the seas. For those who believe that the 
navy as it is to-day, is all that the nation requires 
it will be well to recall what Emerson said of our 
civilization: “We think it near its meridian; but 
we are yet only at the cock-crowing and the morn 
ing star.” 


The Cooling of Ammunition Rooms 


HE unparalelled catastrophe by which the 

French battleship “Liberté” was sunk has 
brought the question of the temperature of the an 
munition rooms once more into prominence rhe 
report of Vice-Admiral Bellue upon the tempera. 
ture of the ammunition rooms of the battieship 
“Jules-Michelet” during the period from April to 
October has now been published. The Minister of 





the Navy considers that the temperature of 
Cent. at which the powder remained in some of the 
rooms is altogether too high. The temperature is 
now to be kept below 25 deg. Cent. Upon some of 
the battleships, such as the “Danton” and “Vol- 
taire,” the Leblanc refrigerating system, which 
was installed, has been giving very good results 
In view of the tragic results which may follow 
from the deterioration of modern smokeless pow- 
ders, it is gratifying to remember that our own 


naval powder has shown a marked stability, an 
that our own methods of cooling and ventilating 
the ammunition rooms are giving satisfaction 
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This remarkable photograph, taken from the bow of the “Connecticut,” shows only one-third of the total complement of 980 


officers. and men. Admiral Osterhaus, 


commander-in-chief of the Atlantic fleet, is the central figure in the second line 


ON THE FO’CAS’LE DECK OF THE U. S. FLAGSHIP “CONNECTICUT” 
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Target Practice 


Taught to Shoot Straight in Rough Weather 
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I a g aching effect; for it keeps the who ersonnel and part and a most intimate knowledge of the electrical 
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1 at aim dri! efficiency at all times are required to fire within a second after the firing 
i " yna I 3 Whe the gun-pointers have been trained so that signal is given; and when it is remembered that they 
jua t ‘ t If they can follow a rapidly-moving target and make operate the controjling levers of the enormous 60-ton 
ina h ik iediat hits with great skill, they are taught to fire on signal, guns and of the turrets of 500 tons weight each, mak- 
lo ind “Mo ing them follow the peculiar and mystifying roll and 
and ! i it a stationa i pitch of the ship, it can well be seen that constant 
A é se, and afte vo - } ee training and wonderful skill are necessary 
kK a 1 target, the recru 4 During all the above mentioned training the other 
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al elevating and training Y mark the range given by the fire control officers, the 
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the loss of 3 or 4 seconds in the complete load. As it 
is necessary to deliver the greatest number of hits in 
the ortest possible time after the enemy is sighted, 
it w be seen how vital it is that not a fraction of 


a second should be lost in any of the details of load- 
ing or firing. It may well happen in a naval duel 
between two battleships that one of them will be put 
out of action within five minutes after the first shot 


\lthough to the casual observer of the daily com 
petitive drills there appears only the keen sportsman’s 
instil to win, there is also a grim 
feeling that some day the national 
honor may depend upon the saving of a 
few seconds, enabling us to deliver a 
broadside of highly destructive pro- 
jectiles into the vital parts of an 
enemy at a critical moment 

The character of the enlisted force 
of the service has changed remarkably 
in the last 15 years. There is a com 
munity of interest between the officers 
and men The reasons for every order 
are fully explained, so that the men are 
thoroughly familiar with the object 
sought and with the material used. 
This applies not only to loading and fir- 
ing the guns but to the whole fire-con 
trol and range-finding system, so that 
when a naval battle is fought, inte.li 
gent petty officers may take the place 
of officers who are killed or disabled 
The whole service is working together 
with one end in view, that of efficiency 





in battle 

A recent order of the Navy Depart- 
ment calls for carrying out the drills 
vith guns and fire-control parties dur- 
ing rain, snow and heavy weather gen- 
erally, so that our men may be pre 
pared for the most adverse weather 
conditions to be encountered “in 
action Crews drilled in smooth water 
only and in fair weather are worthless 
when firing in rough weather in the 
open seas 

After the training with the me 
chanical targets on board ship is com- 
pleted and after the loading crews are 
well instructed, a certain amount of 
ammunition is provided to fire the 
guns under the same conditions as 
would obtain “in action,” so that the of 
ficers may find out definitely whether or 
not any particular pointer is “gun shy.” 
During this practice a target is used on 
which the hits are recorded, or photo 
graphic records are kept, so that the 
final efficiency of the gun-pointer is ob- 
tained while the guns are actually fir 
ing. Should a pointer show any evi 


dence of being “gun shy,” he is immedi- 





ately dismissed from the gun crew 
The training from now on is a co-ordin 
ation of all the units; that is of all the 
gun crews and fire-control parties, so 
that when the day comes for the final 
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test of the ship at battle practice in heavy weather, the 
team work will show how faithfully the individual 
operations have been performed 

At battle practice the conditions are made just as 
severe as those that would obtain in actual “action 
The firing vessel has no knowledge of the course, 
speed, or distance of the target vessel All the in- 
formation she has is that somewhere on the horizon 
at a distance of 10 miles or more is a column of 
smoke which marks the enemy at which she is to 
shoot. She steams toward it at her best speed and 








opens fire at whatever range she chooses, but the 
value of hitting at long ranges is vitally impressed 
or her by the amount which is added to or subtracted 
from her score for the shots that hit beyond 12:000 
yards or under that mark. The whole firing is finished 
in four minutes and she has no other chance to make 
good if she has failed in this No excuses are a 
cepted for failure of guns to fire, for breaking down 
of any gear, or for any faults of the personne! o 
material, The instant the target is sighted, the fi: 
vessel must steam toward it at high speed and de! 


her salvos in the shortest possibl 


7] time 


| Part of the-most important train! 
| is that given to the “spotters both 
} ficers and men. These are detailed in 


| accordance with their skill at estimat 
ing distances at which the projecrile 

fall short or over the target at ranges 
of from 10,000 to 13,000 yards in th 
open sea. They must show a very high 
degree of skill, for on their accura 

judgment and their cool heads during 
battle, depend the life of the Fieet and 
of the Nation. They are trained dai} 

it “spotting boards,” and at these drill 
the most skillful are selected to be 
further trained at the spotting pra 

tices, where actual projectiles are used 
against an armored iarget At the re 





‘ent spotting practice against th San 
Marcos” in Chesapeake Bay | vas 
found that salvos of eight projectik 


fired at a distance of 11,500 yards cou 





This is the splash of 7-inch shells of “Connecticut” fired at 7,000 yards range. 





be placed on any part of the target 
ship 
Though the gun pointers and the gun 


crews are perfect, their skill is of littl 


WATCHING FALL OF SHOTS FROM TOWING SHIP “MICHIGAN” value if the fire-control parties are no 


sufficiently well trained to estimate the 


proper errors in range and bring the 


center of impact of all projectiles oi 
the target The demonstration agains! 
the “San Marcos” (ex-“Texa was 


one of the most remarkable exhibitions 
of team work ever shown in the Navy 
, 


The theoretical number of possible hit 
at that range, if all conditions of tem 





perature, atmosphere steadiness 0 


platform, skill of gun pointers, « 
were perfect, was 43 per cent. The de 
tailed examination made by the special! 
board showed definite evidence of 


ver cent of hits, the board further st 


ing that so much of the ship was shot 
away, it might well be that many other 
projectiles hit the “San Marcos” with 
out leaving a definite record 

The prizes for gunnery work on ei 
mentary practice are of littie Vatu 
and in the annual battie practice each 
year, where the keenest int 





played by every officer and man in th 





Men of the ‘“‘North Dakota” on the target raft removing the net for examination. 


REMOVING NET SCREEN FROM TARGET 





fleet, the only reward is a little ple 
of red bunting with a black bal! in tt 
center, floating proudly at the mast 
head of the winning ship 





Above the 12-inch guns is the Morris tube and mechanism used in training gun-pointers, 
FORWARD TURRET OF THE U. 8S. BATTLESHIP “MINNESOTA” 








re 








And there 


the fortunes of the day 


glasses on the target, his mouth at the ielephone, is the man upon whom, more than any 











the spotter. 





other. depend 


A natural aptitude and long experience enable him to judge with mar- 


velous accuracy by how much the splashes of the shells are short or over, to right or to left of, the target.” 


il x 4 ae | l oO! 
he fo ) h N Da i 
) ted au nn a n 
4 a . in i ) i 
ipants | rhe i id d ip 
h ip doo! I ind he 
ui done th ing ind | | 
it dang 1 | sugges no 
ho enh exp ~ s ne 
I in 0 k North Da i 
i in i i rh off is 
phone ady toppe 1 
a flash came spons rhen s the 
1 ! 4 ne t do ne 
‘ ~ m 110 ul I ! 0 a 
bh ig! nind Dul decorun st 
Sweet s and a 4 fitting to 
ind} 
} he h vho sto rh 
} grandest death il ton he 
avy 
apout that arg a mice 
I had almost said a joke) as le to 
a en ¢ our navy the g St ga n 
at in the excitement and keen compe | 
ninary training, and great n al hat i 
the final arbiter, when peacef means have 
te of a nation? 
if this log would know, let him llow 
October morning, as I squeeze through a 
hanging floor of No turret, and then 
is best | may, until I stand on the double 
ship, 2 feet below the surface of the 
6 feet below the pair of 12-inch guns 
iyself in a ympartment 20 f¢ square 
s center is the base of the rotating turret 
whed to which, and turning with it, ar 
or “hoists,” whose shell and powder cars 
oading. Water-tight doors iead om this 
several surrounding compartments 
m of the ensign who has charge of the 
ye of these compartments—the s |] room. 
t of the huge, 12-inch, 870-pound 
in strong steel rack Overhead. and lead 
immunition hoist, is a trolley rail irrying 
hoist. Returning to the handling-room, 
ympartment, in which, neatly stored 
th vowder charges, each sewed up in a 
nclosed in a copper case The walls of 
ents are heavily ned with asbestos, an 
ilates throughout them, maintaining 
ut 1 constant yredetermined tem 
to witness the drill, with dummy shells 
powder of the same size and weight 
and powder which for weel past 
la as part of che ne 
ind a tatior Th ll 
hain hoi har ready 
rm d it has a 
¢ igh for ige of a bag 





vowder hich is closed by a hinged brass flap—this 

event any accidental spark or fire from passing to 
ne nagazine 

The ensign Lorrows my watch Load!” A shell is 


gripped and hoisted from the rack three men push it, 


y the run, to the hoist—a catch is released, and the 
870-pound mass drops with a crash into the car! Mean 
lile three men grab, in succession, three bags of pow- 
le as they are thrust through the flap-covered hole in 
he powder room door; run with them to the hoist and 
ilrop them into the car, which, with a whirr, swoops up 
as dash to the guns above 
Rotten shouts the ensign; “lads, this will never do; 
1 took 15 seconds; try it again.” Down comes the car 


nd the dummies are returned to their racks Some 
changes are made in the stations of the men ‘Load! 
Another wild rush, in which a powder-bag man over-runs 
himself and sprawls, hugging his bag, causing the 
is of a precious moment. “Twelve seconds! that is 
bett but you won't beat the ‘Delaware’ at this gait 
ry again Once more I see these eager young men 
( y are green hands—not many months ago they were 
at work on farm and in factory) standing tip-toe with 
eager excitement. “Load!"—“Ten seconds! Bully, lads 
that will do.” 

A day or two later, by the courtesy of the turret office: 
I stood within this same turret during the firing with 
full servi charges, on the target-practice run. My posi- 
tion was against the rear wall, immediately back of the 
right-hand gun. To the right of the gun, at the front 
of the turret and immediately back of the sloping port 
plate, 12 inches thick, stood the gun-pointer, his eye at 
the eye-piece of a periscope, whose object glass was out- 
side the turret in a little armored hood on the side wall 
The pointer’s left hand was on a trigger if that missed 
fire, there was another close beside it Should that also 
fail. a foot-pedal would do the trick His work was to 


keep the horizontal wire on the target. This he did by a 


lever in his right hand, which operated a powerful and 
wonderfully sensitive differential oil motor of variable 
speed Under his hand the muzzle of the gun rose and 


fell as though it were a shoulder piece instead of a 50-ton 


mass of metal. The turret (and therefore the guns) was 


moved to right or left (trained) by a man whose position 
was between the two guns He also was immediately 
behind the port-plate. He grasped a wheel (much like 
an auto's steering wheel), and by a differential-gear motor 
moved the huge mass of the turret and guns, weighing 
several hundred tons, as swiftly and lightly as though 
it were a one-pounder. He also saw the mark through 
a periscope, and he steadily kept the vertical wire of his 
telescope on the center of the target 

Back of our gun-pointer stood the sight-setter, tele 
phone clamped over his ears. To him, from the central 
station below the protective deck, came the “range” (ele 
vation) and the “deflection” (corrections for speed of 
enemy, wind, side drift of shell due to its rotation, etc.) 
His duty was to turn a disk till the pointer stood at the 
range as announced to him; and to turn, also, a little 

linder, until it registered the proper deflection 

Back of the sight-setter was a lusty and powerfully- 


tire, — 
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“Later, a four-gun salvo went clean through 
away and throwing up the characteristic ell- 
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“The plate herewith shown bears dramatic evidence of the po 
the temerity to stand on the forward bridge of the ‘Mie 
he lay on his back, his camera smashed, but his pictu 
ble on the plate, running from left to right—mute evic 
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“Later in the day the net screen which covered alte wa 
over by the umpires, the ordnance rd Sp 
for the coveted ragged rents, with as mue eve 
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t clean through the target, tearing a large part of it 
aracteristiciell-tale columns of water just beyond.’ 














idence of the power of the mighty gun blast. The photographer had 
dge of the ‘Michigan,’ to take a four-gun salvo. After the discharge, 
d, but his picture saved, except for the diagona! crack, which is visi- 
ight—mute evidence of the mishap.” 











| the et was brought 
r, and the 


on board, where it was carefully conned 

“ Spotter, who searched every square foot of it, looking 
care ag : s 

ch ‘er a prospector looked for a color of gold in his pan.” 
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“Here, an officer is telephoning the compass readings to the fire-contro! station below decks. Another stands at 


the range-finder and calls into his mouthpiece the automatically-recorded distances to the target. 


A seaman 


at a kind of typewriter arrangement presses buttons, which serve to display the range in big numbers on the 


under side of the platform.” 


muscled young seaman, who grasped the handle of a 
crank, by which, through a worm gear, the massive 
breech-block was opened and shut. Next to him was the 
primer man, with his rows of primers standing con- 
veniently to hand in a case on the turret wall. Imme 
diately back of the breech-block was the turret captain. 
To the rear of him, sitting on one of a row of 12-inch 
shells, with his back against the rear turret wall, was l, 
gathering material for this log. To my left was a junior 
lieutenant, in charge of the crew. When I had last seen 
him he was in his immaculate whites and shoulder straps 

now he was in dungaree trousers and a sleeveless un- 
dershirt. To his left, in line with the bore of the gun, 
was the electric rammer. To the left of the rammer was 
a man grasping the control of the electric motor that 
drives the rammer. Ahead of him was another man, with 
his hand on the control of the ammunition hoist. 

A steel bulkhead separated the two guns and their 
crews, placed there so that an accident or a bursting shell 
in one compartment would not “rattle” the crew in the 
other. In the extreme rear of the turret, communicating 
through a small shutter in the door that led to each gun 
compartment, was a little room (booth) in which was 
seated the turret officer, a senior lieutenant. He was in 
telephonic communication with the fire-control officer 
(the executive officer in the conning tower, who, under 
the captain, fights the ship). In front of him were some 
electric switches and cut-outs which 
the turret officer closes on notification to be ready to fire. 
Until he closes them the guns cannot be fired. 

We are now on the range. The command is given to 
load. The young Hercules whirls his crank—the breech- 
block opens—with a rush the ammunition car comes up 


(normally open) 


from below, stopping with the shell opposite the open 
breech—the rammer jumps forward, thrusting home and 
seating the shell 
falls from the car in front of the rammer and is thrust 
into the open maw of the gun—then another, and yet a 
third—340 pounds in all. Our young Hercules whirls his 
crank—again the massive breech-block swings into place, 
sounded from the con 


the rammer returns—a bag of powder 


and all is ready for the “buzzer,’ 
ning tower, at whose notification the gun-pointer will 
send the shell on its long flight to the mark. 

Suddenly there came a clash and jar of the turret, not 
unlike the noise and shock when a train backs up rather 
briskly to couple up the railroad car in which one is 
riding; and the huge bulk of the gun jumps back some 
three feet, and instantly returns with a crash into battery 
(its normal position), the recoil occupying but a frac- 
tion of a second. Then follows a hiss of air—the com- 
pressed air-blast blowing the gases out of the gun—and 
the breech is open for the next loading. 

Thus, with clock-like regularity we fired—six times in 
swift succession—and the run was over. At point-blank 
range, with no delay in waiting for the spotter’s correc- 
tions, these 12-inch guns can be fired three times a 
minute. 

I heard very little of the report of the guns—I was to 
hear that from the fire-control platform on the next run 
Outside of the railroad-coupling shock and the swift recoil 
and return of the gun, there was nothing to tell me that, 


at each discharge, 50,000 foot-tons of energy had been let 
loose within a few feet of me—enough to lift that gun 
1,000 feet into the air! 

Then I left the turret, went forward and ciimbed the 
chain ladder that zig-zags inside the forward cage mast 
and lets you through a trap-door onto the fire-controi piat- 
form. Just here, in passing, let me tell you, fellow 
landsmen, that if you wish for a really novel sensation 
in climbing, you can get it when swinging 100 feet in 
mid-air from an abominably flexible chain ladder, from 
which you look down into the black hell-mouth of a 
smokestack, that is doing its best to destroy your fas 
expiring sense of balance by belching at you large vol 
umes of hot furnace gas. 


But, once arrived at the coveted eerie—what a spec 


tacle! Below is the good ship “North Dakota,” her deck 
turrets and guns seen in plan, and looking curiously like 
those line-cut deck plans of Uncle Sam’s ships, which you 


and | have seen at times on the pages of the Sctenvir 
AMERICAN. All around and gently convexing to the far 
the proverbial “miil-pond 


horizon, is the sea—‘calm as” 


—reflecting in deeper tone the glorious blue of the 
cloudless heavens And there, some seven miles away, 
is the target—a tiny, dull-gray patch, doing its 10 knots 
some 350 yards astern of the towing ship é; 

The platform is roomy; eight by twelve feet, | judge 
Here, 
an officer is telephoning the compass readings to the fire 
control station below decks. Another stands at the range 
finder and calls into his mouthpiece the automatically 


What I see is typical of what I saw on other ships 


recorded distances to the target. A seaman at a kind of 


typewriter arrangement presses buttons, which serve to 
display the range in big numbers on the under side of 
the platform. 

Here stand the umpires from other ships, and there 
glasses on the target, his mouth at the telephone, is the 
man upon whom, more than any other, depend the for 
tunes of the day—the spotter A natura! aptitude and 
long experience enable him to judge with marvelous 
accuracy by how much the splashes of the shells are short 
or over, to right or to left of the target 

The speed is raised to 15 knots—we are closing in to 
the minimum range, for reduced charges, 9.000 yards 
We may go closer than that, but if we do the results will 
be penalized. In monotonous tone the ranges are calied 
off, 11,000 yards, 10,000, 9,700, 9,200, and then 9,000 ! 
look over the breast-high rai! at the guns, when sudden!y 
there comes the flash of the first ranging shot Fifieen 
seconds or so later there is a splash at the target, which, 
to my unaccustomed eyes, appears to be bDut a few feet 


in front of it and, surely, at its very center. | am wrong 


for I hear the spotter call into his mouthpiece “Tw 
hundred up—two left,” which means that the shet has 
dropped 200 yards this side of the target and two “knots 
or say about 40 feet to the right of the mark 

Down to the central station, and thence to the gun, go 
the corrections Mentally I can see the ¥ t 
adding 200 yards to the elevation and 40 fee ) defte« 
tion. But there goes another gun, fo! l mothe 
cry of the shell, and another splash, t! ve nd 


eS ae ee 
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The Modern Submarine 
A Seaworthy and Deadly Craft, Which May Ultimately Dominate Naval Warfare 


By Lieut. D. C. Bingham, Assistant Director of Target Practice, Etce., Late Commander Third Submarine Division 


ne toe oe 


FTEXHE influence of sea power on th se and ill submarine may be divided into compartments, any one to withstand the pressure due to a depth of two hun- 
| ff governments is we inderstood In t ist of which may be flooded without destroying the flota- dred feet, and they are fitted with simple and quick 
a power has been won and held b vessels that on; furthermore, being built to run under the sur- means of admitting and discharging the water. Air 
ru ; i and foug on the irface of the seas, and face, it is stronger in construction than those vessels pressure and large pumps driven by electricity are 
' wical ne is the enormo displacements of designed solely for surface cruising generally used when it is desired to free the tanks 

the fighting hips of all countries Within the last Che phrase, “The Mother and her Chicks alongside,” of water. Compressed air is carried in strongly con- 
ecade ree weapons of warfare, which in futur which often appears in the press, cannot fail to leave structed tanks for expelling water from the tanks 
truggles f the control of the seas are to be of great in impression of weakness and helplessness. The and for renewing the air in the vessel during a sub- 
nportance ha been undergoing development battleship divisions of the Atlantic fleet to-day do not mergence; although air renewal is not necessary for 
hese three weapons are the automobile torpedo, the assemble without their repair ships, supply ships, col- runs of under three or four hours’ duration. The 
ibmarin and aero-craft Too much stress cannot liers, tugs, and tenders, all of which are “Mothers,” motive power on the surface is the fuel oil engine; 

laid on their influence on sea power, the sub and as an effective foree they cannot move away from under the surface it is the electric motor driven by 
iarine carrying the automobile torpedo as the de he coast without them the power of the storage batteries. In making passage 
wtive agen ,1ero-craft acting as a scout Diving to avoid collision has its share in building from one point to another the modern submarine useg 

4 number of erroneous ideas exist in regard to the ip the mysterious atmosphere about the submarine. the same methods, appliances, landmarks, etc., as sur- 

j ubma which prevent a thorough unde! It sounds well as a subject of conversation and gives face vessels. When cruising submerged with the tops 
tanding of that pe of vessel ts achievements and a thrilling touch to a story; nevertheless few sub- of the periscopes exposed, the methods, etc., are the 
te utu levelopment A few of the causes and marine commanders ever consider that method. of same, except that the bearings and observations are 
onditions producing the above result will be dealt avoiding imminent collision taken through the periscope; and when totally sub. 
h briefl During the last half century the advance in hull con merged the conditions as regards vision are the same 


crecy that has 


the sulmarine 


thing 


y mysterious 


struction and in propelling machinery has made of 


he submarine a vessel that can cruise and maneuver 


on the surface, that can change its depth of submerg- 


nee with safety and rapidity, and that can readily 


maneuver submerged Its tanks, to which water is 


admitted when a submergence is made, are constructed 


as those aboard a surface vessel cruising in a fog, as 


it is impossible 


the waters of 


registered on a 


there is never 


vessel from the 





to see more than a few feet through 
the sea The depth under water is 
number of water-pressure gages, and 
any doubt as to the distance of the 
surface 

The operation of making a sub- 
mergence in the modern submarine is 
comparatively simple and is readily 
understood. First, the upper deck is 
cleared of bridges, life lines, etc., al- 
though in time of war and maneuvers 
this gear is not rigged. This material 
is stowed inside of the submarine and 
can be unrigged within eight minutes. 
Second, the vessel is completely sealed: 
an operation that requires only a few 
seconds. The large holes in the hull 





are covered by doors with rubber fit- 
tings and are made watertight by the 
throw of a lever; the smaller holes are 


se ls The dangers are gen 
inder the head of “ex- 
pit any ‘Histone.’ . we closed by a turn of a valve handle, 

; Third, water is first admitted to one or 
more large tanks to destroy the major 
part of the floating power of the ves- 
sel; then to the tanks forward or aft 
to level her; and finally to tanks in the 
center of the vessel. The water ad- 


sio her t he submarine 1S 
from a omplete submergence 
are avoided by ub 
mitted to the last tanks does not ma- 
terially change the inclination of the 
vessel, and it is admitted in small 














In the center are the two torpedo discharge tubes, To the left is the electric 
motor and gear by which the doors in the nose of the submarine are opened 
for discharge of torpedoes. 


quantities until the floating power is 
reduced to from six hundred to a 
aattery and the fuel « which are the thousand pounds Gages record the 
results of each stage. The 
submarine in this condi- 
tion exposes about ten feet 


pure ff powe respect 


INTERIOR VIEW ON MAIN FLOOR OF SUBMARINE “NARWHAL” 


ily for s erged and 





irface cruising rhou 
eel Rain Saki dai of her periscopes and is 
ready for running sub 
merged. The electric 
motors are then started, 
and the resistance of the 
water, acting on horizontal 
rudders and the _ deck, 


mobiles, ete ise gasoline 
without fear, and the same 

true of the storage bat 
tery, except as to numbers. 


rhe danger of collision is 


no g#reater Lor the 1D 

narine than for urfa forces the submarine be- 
sft, except in the cas low the surface. The de- 

when the submarine is sired depth is obtained by 


giving the proper inclina- 
tion to the rudders and the 


hanging its depth from 





sixty feet or more to one 

of about twenty At sixty vessel. In fact, the control 
feet the submarine is clear of the submarine in chang- 
of the hulls of shipping; at ing and maintaining its 
twenty the shipping can depth is very similar to 


the control of a _ surface 
vessel when making a 


be observed through the 











observation tubes, or peri 

scopes The ine to rise passage on the surface. 
from sixty t to twenty The modern submarine, 
is but a few seconds, and starting with its main 
before the ascent is made tanks free of water, can 
it is the practice to care totally submerge within 
fully listen in” on the three minutes. Such a 
ibmari receiver weapon is not and cannot 

wr th ises made by the be a mystery. 
rropell of pa gz ves What the Submarine has 
and a s arin ym Accomplished.—The record 
inde: al t assured of the “Davids” before 
iang ibov Charleston during the 
' hangit 1 h ———————— civil war, when a blockad- 
' n tf dat ( ) ing squadron was kept on 
teh eiien arent @ View looking forward from the bridge, showing the ample deck space. the move for over a year, 


generaily supposed. Th fTHE SUBMARINE “NARWHAL” MAKING I4 KNOTS AT THE SURFACE three ships injured, and a 
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fourth sunk, proved at that early date the value of the 
submarine. The radius of action of the “Davids” was 
limited, that of the modern submarine is almost un- 
limited. The Division of Submarines now in commis- 
sion on the Atlantic Coast was actively engaged in 
cruises, Maneuvers, and target practices, from March 
ist to November ist of this year. During that time 
the Division cruised from Annapolis, Md., to Ports- 
mouth, N. H., and familiarized itself 
with all harbors along the coast. The 


make a record. The battleships, the torpedo craft, and 
naval militia engaged in combined maneuvers off New- 
port from July 18th to 20th. The part assigned to 
the submarine Division approached war conditions 
almost perfectly. All harbors from Gay Head to Mon- 
tauk Point that could be used as bases by an invading 
fleet had to be protected. The disposition of the seven 
submarines was made accordingly, and they were suc- 


cessful beyond the expectation of the most enthu 

astic. In the day problem two succeeded in attacking 
before the battleships anchored, the others within 
three hours after they had anchored. In the night at 
tack the invading force pierced the line well to th 
eastward and only two submarines were successfu 
The exercise was declared finished before the sub 
marines at the entrance of Long Island Sound had 





harbors of Chesapeake Bay, those of 


Newport, Provincetown, Boston, Glou- 
cester, Rockport, Portsmouth, and Vine- 
yard Haven Sound were successfully 
navigated by the submarines in the sub- 
merged condition, and, at times, much 
to the surprise and astonishment of the 
unsuspecting shipping. The submarines 
were often separated from the tenders 





for periods of two to four days and 





time to come up. The readiness with 
which the modern submarine can dé 
liver an attack was vividly demon 


strated on the morning of the 19th 
At 3:30 P. M. on July 18th the “Gray 
ling” anchored on the outer line be 
tween Block 
ready in every respect for quick work 
At night lights wer 
watch of three set At 4:10 A. M. o 
the following morning the 


Island and Gay Head 


screened and a 


lookout re 


ported an armored ship to the south 








severe weather conditions of gales, 
snowstorms, and fog were encountered 


As the conditions were successfully met 


Running submerged, conning tower awash. 


ward and eastward, distant 


severa 
miles, and standing to the northward 
“All hands” were called at once, ham 





from time to time, officers and crews 
gained confidence in the reliability of 
the weapon placed in their hands. 
While the Division was in the waters 
of the Chesapeake, three- and four-day 
cruises away from the tenders were 
made for the purpose of thoroughly 
developing the crews On one of 
these cruises a gale, accompanied by 
snow and hail, struck the Division when 
at anchor in the lower Chesapeake. The 
blow continued throughout the night 
and the following day Two sub- 
marines lost their anchors and were 
forced to keep under way throughout 
the night; the others rode out the gale 
without 


experiencing any serious 


trouble All returned the following day 








mocks lashed and _ stowed thirty 
fathoms of anchor cable hove in and 
anchor secured, and preparations mad 
for running submerged At 4:24 A. M., 
just fourteen minutes from the time of 
receiving the first repor the “Gray 
ling” was submerged and running at 
seven and one-half knots to intercept 
the armored ship, which proved to 
the scout “Washington.” At 4:58 A 
M. an attack was delivered 
was then standing rapidly to the east 
ward but later returned, and anoth at 
tack was delivered After th econd 
attack the “Grayling” rose to the 

face in order to impress the scout with 
the utter folly of carrying on scouting 


operations so near the enemy's coa 








to Annapolis against higo head winds 
and seas, that covered the vessels with 


frozen spray from the tops of the peri- 


The diving rudders are depressed, causing the boat to dive. 





scopes to the water lines. The ice-cov- 
ered submarines were such beautiful 
marine pictures as they came into the 
harbor that the discomforts of the run 
up the bay were soon forgotten. 
Nantucket Sound and the waters of 
Massachusetts Bay we repeatedly 
navigated in fogs During the opera 
tions in Cape Cod Bay, twenty to thirty 
torpedo vessels, submarines, and sur 
face craft would enter Provincetown 
harbor at night and in dense fogs. In 
due course of time after such an ex 
ercise, the wireless would flash the sig- 
nal that all vessels of the submarine 
Division had returned. The most suc- 
cessful cruise of the Division in a dense 
fog was a run in close formation from 
the inner harbor of Gloucester to that 
of Provincetown without any naviga 








The operations of July and August in 
Cape Cod Bay were a continuation 


the successful work in the sham battir 


a off Block Island 


A method of attack developed by 
‘Narwhal” and “Grayling” off Giou 
cester is worthy of note as showing the 
reliance that can be placed in the mod 
ern submarine. The Narwhal,” crui 
ing at depths of from seventy to on 
hundred feet directly under the “Gra 
ling,” which was submerged to a depth 


of fifteen feet, was directed by th 


“Grayling” for over two hours Pine 
speed of both vessels was seven and 
one-half knots and the means ef com 
munication was the submarine bell ap 


When the “Narwhal” rose to 
the surface in 
from the 


paratus. 
obedience to a igna 
“Grayling” she was in he 
designated position 

The mobility of the Division i 


by the distance 


snown 


cruised during 








tion landmarks having beeu sighted, and 


except for a few minutes, the subma- 
rines were not visible from one an- 
other, although they were 


less than 100 yards apart. 


Knocking down and sending below bridge 
and deck fittings, preparatory to submerging. 


eight months away from the na 
yards, viz., 25,000 miles on the surfac 
and 3,800 submerged The achieve 

ments have been accom 


plished with submarine 





The Division had spent the 
week-end at Gloucester and 
the run was made in order 
that it might report ready 
for the night attacks on 
the battleships. 

A run, that in many 
ways simulated war con- 
ditions, was made during 
June from Newport, R. I 
to Gloucester, Mass., when 
practically the entire dis- 
tance of 190 miles was 
made by the submarines in 
the submerged condition 
Two stops were made, one 
at the 
tucket Sound, the other at 


entrance to Nan 


Provincetown The long 
est time of any one sub- 
mergence was about twelve 
hours, and the greatest dis- 
tance submerged on any 
one run was about fifty- 
five miles. During the en- 
tire run the submarines 
were separated from the 
tenders and were se!f sus- 
taining in every respect. 
Less than sixty hours were 








developed by a commercial 
company, and it is reason 
able to suppose that they 
will be greater when 
their development is un 
dertaken by the navy 

In view of what the sub- 
marine has done can any- 
one doubt its future 

The Submarine Con 
pared to Other Types of 
Warships.—The essential 
military characteristics of 
a. man-of-war are ea 
going and sea-keeping 
qualities, invulnerability 
and powerful and destruet- 


ive armament A li 
war to be sea-going and 
sea-keeping must | S 


worthy and habitabk 

all conditions of weat 
and sea: its motive pow 
must be reliable it must 
be readily handled and 
maneuvered; and it mu 
have a larg radius 

The mod u 


marine is |! t and 


action 








taken for the run, although 
no attempt was made to 


At the surface, showing conning tower, bridge and periscopes. 
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The Fleet and Its Readiness for Service 
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A Landsman’s Log Aboard the Battleship 
4 T ’ ” r 
North Dakota’’—V. 
‘ ed from Ne 
target One hundred down iys the spotter. “What 
nex : of an off tanding near m¢ “A six 
. LtvO ave x ir ear-pl tors in place? 
la a g ind ) s the little bulbs more 
nugly ip po I vhen there bursts forth a Titanik 
My whole fran feels as though some unseen 
hand had struck it a violent blow; and I find myself 
flur im the ffo > k ny footing, entirely across 
tne it nt d 1 0 (the effect 
of the i en flung and then 
alte i ward and awkward until the fierce 
wh xX the ist sides 
The spotte ook Ov his shoulder at me and 
pein th ind there, I see six, sharply-defined, 
' 1 black ‘ ymmetrically disposed, in pairs 
ym a long horizontal line across the heavens—the six 
shell 
Baron Mun n 
Nay, good er ! tion not my veracit it a 
common phenomenon and may be seen at any big-gun 
targ practice when the weather is clear, as it was 
that day. Steadiiy, the litt ink-black spots diminished 
and drew together under the influence of the perspec 
ive rising gradually to th highest point of their 
raj y i hey faded from sight 
I ! i is quickly steadied to 
ite quiet and we listen with keen attention for 
ortes verd Up go those magnificent, flash 
ims irsts of pulverized wat ind I hear the spotter 
a nto the mouthple A straddk vhich means 
that ‘ ha lropped in front and some 
" ivera th whole x a hit 
I ilvo t clear th igh the target 
t wing up the vast tell 
' 
\ T ! inch in 
i. t ne t plate 
ahe } i yaere , f the 
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power of the mighty air-wave. The photographer had 
the temerity to stand on the forward bridge of the 


to photograph a four-gun salvo from tur- 
ts ind 2 After the 


his back on the 


discharge, he found himself 


after side of the bridge, his camera 


picture saved, except 


nashed to fragments, but his | 
for the 


istration, running from left to right 


diagonal crack which will be noticed in this 
mute evidence 
the mishap. 

Dramatic in every way is a salvo of the main bat- 
Its appeal to the eye 


teries of a modern battleship. 


judged from the handsome photogravure insert 


may be 
which is inclosed within the present issu 

Later in the day, the net screen which covered th 
board, where it was carefully 
officer, and 


the spotter, who searched every square foot of it, look- 


target was brought on 


conned over by the umpires, the ordnance 


ing for the coveted ragged rents with as much care 


ever a western prospector looked for a color of gold 
i: his pan. The four-gun salvo that carried away 
a part of the target cost the “North Dakota” dear; 


a considerable portion having disappeared, by the 


les of the game, and indeed by the necessities of the 
se, any la shots that may have passed through 
the gap did not count For this and other reasons, I 


ild not understand the disappointment of that ship’s 


ompany when they learned the result—four hits and 
six ricochets. Credit should be given for the fact that 
conomy, three-quarter powder charges were 
sight-bar range was actually about 13,000 
yards, or between six and seven miles. To me at least 
altogether satisfactory climax 


aboard the “North 


this was a fitting and 


to that never-to-be forgotten cruise 
Dakota.” 

If the present log has served to give the people of 
the United States a clearer knowledge of the fine work 
in the United Navy, not 


behind the gun,” but also by the 


which is being done States 


only by the “man 


man behind “the man behind the gun,” it will not 
have been written in vain 

The landsman’s thanks are due to George von L. 
Meyer, the Secretary of the Navy; to Admiral Hugo 
Osterhaus, Commander-inChief of the Atlantic fleet; 


ind to Capt. Albert Gleaves and the officers of the good 


ship “North Dakota” for the many courtesies extended 


with the Atlantic Fleet on the South 


during my stay 
ern Drill Grounds 

(End of Landsman’s Log For earlier chapters see 
14th and 28th and Nove 11th 


issues of October m ber 


and ath.) 


Our Rank Among the Naval Powers 


Continued from page 


increase the number of merchant essels 


flying the 
American flag, the navy will have to depend upon its 
own colliers in time of 


war, or harter 


countries—probably the 


purchase o1 


merchant vessels in foreign 
risks under charter would be considered 


too great Such a 


former, as the 


procedure would be most uneco- 


nomical, as greatly increased prices would no doubt 
be demanded, our needs being known 
In the event of actual hostilities, 


munition to a fleet is the 


the supply of am 
The 
about 


most important factor. 
battleships of the present day carry ordinarily 
100 rounds for each of the heavy guns. In the event 
of hostilities, by stowing magazines and shell-rooms 
to their fullest capacity, this amount 
be increased to about 120 rounds per 


When we take 


would probably 
gun. 

into account the rapidity of fire of 
the heavy guns of a modern battleship, and the range 


at which an action will begin, it would not seem 
improbable if the total amount of ammunition would 
be shot away in an engagement with an enemy with- 


out either fleet gaining such a marked advantage as 


to make the action decisive and final. 

If such action takes place in close proximity to the 
difficult 
fortified 
shell- 
formidable dif- 


shores of the enemy, it would not be 
fleet to 


basis and 


very 


for its withdraw temporarily to a 


replenish rapidly its magazines and 


rooms The question presents more 
operating at a great distance from 


carried to the fleet in 


ficulties for a fleet 
Amn 


equipped 


t base unition must be 


properly ammunition ships; ships so fitted 


to be able to rapidly discharge their ammunition 


into the battleships. Arrangements can be made by 


which a limited amount of ammunition can be car- 


ried by all auxiliaries, including colliers, supply ships, 


repair ships, transports, etc., but these ships must 


be especially fitted for carrying the ammunition, and 
carry but a limited quantity 
Other necessary adjuncts of a well balanced fleet are 
repair ships, hospital ships, transports and mine lay- 
ing vessels 
Repair Ships. 
believed that if any fleet 
sufficient number of properly equipped repair ships, 
it will be 


It is is accompanied py 


necessary for said ships to visit our dock 


yards only at very distant intervals, primarily for 


cleaning their bottoms Numerous small accidents 


to the machinery or appurtenances of a modern bat- 
efficiently repaired by a 


tleship can be readily and 


———— 


properly equipped repair ship. After an action be. 
tween two fleets, the value of a repair ship cannot be 
over-estimated. Many ships of the fleet may be dam. 
aged in such a way that they can be temporarily re. 
paired and fitted to take their place again in the ling 
of battle by a repair ship. 

The United one ship of this 
type as opposed to three in England and two in Ger. 
many, and while the Merchant Marine of this country 


may possibly furnish a number of ships suitable for 


States possesses but 


this purpose, time will be required to install in such 
ships a proper equipment. 

Hospital adjunct to the 
fleet, can undoubtedly be acquired by purchase or con- 
ract of vessels under the American flag or in foreign 
under the Red Crogs 
Agreement and are not to be considered as subject to 


ships, while a necessary 


countries, as said vesseis act 
duties for which 
Transports for the conveying of 
base outfits can prob- 
purchase or contract prec eding 
will probably only be needed in the 
where it be- 
to seize and defend a pase, to which 
repair at intervals 
other supplies. 


capture so long as they perform the 
they are designed 
bodies of troops and advanced 
ably be acquired by 
hostilities, and 
vent of distant operations of the fleet, 
comes necessary 
vessels of the operating fleet can 
for coal, fuel, ammunition, or 

Submarines. 
In the present state of naval development, the sub- 
designed as an im- 
part of the mobile defenses of our coasts or 


It is understood that the French 


marine is essentially a vessel 
portant 
outlying possessions 
designing and building a type of 
believed will be able to ac- 
operations, its 
having been 
makes such a use of this 


Government is now 
which it is 

the fleet 
action and 


submarine 
distant 
habitability 


company even in 


radius of devel- 


oped to the extent which 


type of vessel a probable success. Of this type, the 
Germany 


France sixty-six, 


England possesses seventy-four, 


United States twenty-six, 


submarine 
fourteen, 
Japan ten, and Russia thirty-one. 


Personnel. 
When we come to consider the number of commis- 
available for duty 
States Navy is 
number and size of 
largely in 


sioned officers and enlisted men 


in the fleet, we find that the United 
deficient Although the 


our vessels of war increased 


sadly 


have very 





the lz ten years, there has been no proportionate 
increase in the commissioned personnei of the Navy 
If the Navy Department were called upon to-day to 


commission all of its fighting vessels now in reserve, 
and which, in the event of war, it would be neces- 


sary to place in service, it would be impossible ef 


ficiently to officer and man these vessels. Of late, whet 


it has been found necessary to commission some new 


battleship, cruiser, or even torpedo destroyer, it has 


found equally place some vessel 


same type in reserve or out of commission, in 


been 


of the 


necessary to 


order to provide the personnel for the new ship. 


It is difficult to compare conditions between coun- 


tries which have compulsory military service and 


countries where service in the navy is purely volun- 
tary. England, although compulsory military service 
does not exist, maintains a very strong reserve of both 
officers and 


pulsory 


men In all other European navies com- 
that 


building up a 


countries are 
officers 


service exists, so these 


from year to year reserve of 


and also of trained men, who have served at least 
three years with the colors 
In Germany this is a most important factor, as 


man along either 
until he reaches 


with their system, which carries a 
in active service or in the reserve 
the age of 45 years, a very large body of trained men 
of hostilities, for commis- 
sioning all ships in reserve, or for other purposes. So 
far as the personnel of the United 
States Navy is concerned, it compares most favorably 
that of 
is wholly in- 
needs of the 


is available, in the event 


commissioned 


experience with 
numbers it 


future 


in education, training and 
any other country, but in 
adequate for the 
Navy 

The analysis of the composition of the various fleets, 
by which their strength and relative rank is measured, 
shows that Great Britain holds, beyond a shadow of 


present and 


a doubt, the first place. Considering the navies of 
the United States, Germany, France and Japan, 
it is clearly seen that the United States outranks 


France and Japan, as the superiority of our battleship 
fleet is so great as to offset every advantage they may 
possess in the other elements which make up naval 
strength. 

To establish the relative positions of Germany and 
the United States is more difficult. 
the battleships themselves; in all other 
are outranked. Giving 


Our only super- 
iority lies in 
essentials of fleet strength, we 
due weight, however, to all factors, it would seem that 
at the present writing the margin of superiority rests 
with our fleet, a margin so slight that, considering 
building and authorized, two or three years 
will undoubtedly relegate the United States fleet to 
third place among the nations. 


vessels 
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The Most Extraordinary Tests 
to Which Musical Instruments 
Have Ever Been Subjected 














Twenty-six Pianola Pianos on the 45,000 
Mile Cruise of the American Battle Fleet 


When Admiral Evans’ fleet began its memorable were not played by one or two people as would be the 
cruise around the world from Hampton Roads, there case in a private home, but were used by anywhere 
were twenty-six Pianola Pianos distributed among from a dozen toa hundred or more different individuals. 
the different ships. According to the testimony of the officers and men, 

The Battle Fleet covered over 45,000 miles in its the different Pianola Pianos were played almost con- 
trip, crossing the equator four times. It passed from tinuously during the whole fourteen months of the 

the extreme cold of the Straits of Magellan to the heat cruise, and shared with the big guns the interest of all 
| and humidity of the tropics. visitors who came aboard. 

During target practice in Magdalena Bay and at On the return of the fleet, a special representative of 
Manila every object on board was subjected to terrific the Aeolian Company was sent to Old Point Comfort to 
strain. In one instance, the force of concussion as the inspect these instruments. Wsthout exception every Pianola 
big guns were fired, was sufficient to bend in the steel Piano examined was found in excellent playing order. 
bulkheads of one of the mess-rooms, where a Stuyvesant Besides tuning and such slight regulation as fourteen 
Pianola Piano was installed. months constant use would naturally involve, they were 

In two cases, during the storm encountered between practically in as good condition as when the fleet departed. 
Manila and Yokohama, Pianola Pianos broke loose 
from their fastenings and were hurled to the other side F ’ . r sf 
of their mess-rooms, before they could be secured. It is of the utmost importance that the distinction between the 

. ‘ é : : Pianecla Piano and other so-called Player-pianos be understood. Orly 

Yet the Pianola Pianos im these rooms when examined pianos containing the genuine Pianola and bearing the word “‘Pianola’’ 
four months later needed only slight adjusting and were upon the fall-board are Pianola Pianos. In the means it provides for 
very /ittle out of rune. artistic playing—in its musical quality as a piano and tn its durability as 

baad . : assured by the thoroughness and fidelity of its construction—the Pianola 

These Pianola Pianos were the common property Piano occupies a class apart from, and superior to all other instru- 
of the different messes to which they belonged. They ments of its type. 


STEINWAY, WEBER, STECK, WHEELOCK or STUYVESANT PIANOLA PIANO 
Prices from $550 up 


Write today for free catalog ‘‘ S’’ containing illustrations, full descriptions and details of easy payment plan 


The Aeolian Company has agents in all the principal cities ot the world and maintains its own establishments in the following cities 


CHICAGO ST. LOUIS CINCINNATI INDIANAPOLIS DAYTON FORT WAYNE 
408-410 So. Michigan Ave. 1004 Olive St. 25 W. 4th St. 237 N. Pennsylvania St. 131 W. 3rd St. 208 W. Berry St. 


° LONDON PARIS BERLIN MELBOURNE, SYDNEY and ADELAIDE 
FOREIGN BRANCHES e The Orchestrelle Co. The Aeolian Company The Choralian Co. The Pianola Co., Poaguiotave. Limited 


THE AEOLIAN CO, 2200/48 HALL 362 Fifth Ave. near sith St, New York 
e The Largest Manufacturers of Musical Instruments inthe World ad 
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LIDGERWOOD 


COALING DEVICES 
In the U. S. Navy 


“ Without Coal our Battleships are as Helpless 
as a Dismasted Sailing Vessel in Mid-Ocean.”’ 











COALING IN A SEAWAY 


The U.S. Collier “Vestal,” fitted with the 
Lidgerwood- Miller Marine Cableway, de- 
livered under test 722 tons of coal in one 
hour to the U. S. S. “Virginia,” 400 feet 
distant in tow, speeding 12 knots per hour. 
The Marine Cableway will operate in any 
sea fit for towing a battleship. 























HARBOR COALING 


The U. S. Colliers, “Neptune,” “Vestal,” 
“Prometheus,” “Mars,” “Vulcan,” and “Hec- 
tor” are fitted with the Lidgerwood-Miller 
Marine Transfers and Colliers Nos. 11 and 


12 will be so fitted. 


One Man on the Collier ‘“‘Neptune’’ can 
discharge 100 Tons of Coal per hour to 
a vessel alongside. The “Neptune” has 
twelve Marine Transfers. 


LIDGERWOOD MFG. CO. 


96 LIBERTY STREET, NEW YORK, N. Y., U.S. A. 














| thickness. 


| ted 


| tiles, 


| evident, 


| Recent Development in Ordnance 


(Concluded from page 581.) 

Armor. 
has been no important advance 
since the Krupp pro- 
was introduced about 


There 
in quality of armor 


cess of hardening 


fourteen years ago; during this period 
the side armor belts of our battleships | 
have been of from nine to eleven inches | 


To meet the increasing power 
of guns and penetrative effect of projec- 
a tendency toward increasing this 
thickness to twelve or thirteen inches is 
and the Bureau of Ordnance has 
even had one experimental eighteen-inch 
plate made and with a view 
possible future demand for armor of that 
thickness. 

That the art of armor making has not 
stood still, in spite of there having been 
no radical changes in methods, is shown 
by the two photographs on page 520. The 
former shows an armor plate produced in 
1905, and the latter a plate produced in 
1911, against each of which three projec 
tiles have been fired. In the one case the 
flaking of the hard surface was excessive, 
in the other almost nil. It will be no- 
that neither plate completely 
penetrated. 

Thin plates, 


tested 


was 


which are not technically 


classed as armor, have been much im- 
| proved in resisting power by chonaiens| 


| the alloy used; 


conning 


a nickel-chrome- 


to | 


vanadium | 


} 





LEGAL NOTICES 


PATENTS 


If you have an invention which you wish to 
| patent you can write fully and freely to Munn 
| & Co. for advice in regard to the best way of 
| obtaining protection. Please send sketches or a 





| model of your invention and a description of 


the device, explaining its operation. 


All communications are strictly confidential, 
Our vast practice, extending over a period of 
more than sixty years, enables us in many cases 
to advise in regard to patentability without any 
expense to the client. Our Hand Book on Patents 
is sent free on request. This explains our 
methods, terms, etc., in regard to PATENTS, 
TRADE MARKS, FOREIGN PATENTS, ete. 


All patents secured through us are described 


without cost to the patentee in the SCIENTIFIC 
AMERICAN. 


MUNN & COMPANY 


361 BROADWAY, NEW YORK 
Branch Office, 625 F Street, Washington, D. C. 


i T E N T secume at FEE 
NED 
Free report as to Patentability yn A 
Book, and What To Lnvent with List of Inven. 
tions Wanted and Prizes offered for inventions 





| sent free. VICTOR J. EV ANS & CO., Washington, D.C. 


alloy has been adoptea, and this when| 
specially treated produces turret and| 
tower tops of great resistance. 


Experimental Work. 


| 





Much valuable information has been| 
obtained by experimental firing at the| 
U. S. S. “Katahdin” and “San Marcos” 
(formerly “Texas’). Each of these is a| 
vessel of small military value, but cap- 
able of affording an actual target for ex- 
perimental firing. The “Katahdin” was 
fitted with armor plate targets erected 
on her upper deck; one target repre- 
sented the side of a battleship, the other 


and in both the armor 
plate was braced by appropriate framing 
and structures Firing conducted 
with a 12-inch gun on board the U. S. 8S. 
ranges of 7,700 to 8,500 
yards, using service ammunition, but not 
with explosive shell, as the object was 
solely to determine penetrative effect. 
Two hits were scored on each target with 
resultant complete penetration of the 
armor, Was expected in accordance 
with theoretical calculations. The re- 


a turret barbette, 


was 


‘Tallahassee” at 


as 


| sults of this test also proved that a pro- 


jectile while in flight is at all times tan- 


| gent to the trajectory. 


| of 


| 
} 
| 
| 





| the 


| submarine 


| and 
| could place 


The “San Marcos” furnished a target 
for more extensive firing, the greater part 
which was conducted by the U. S. S. 
‘New Hampshire” for purposes of gun- 
nery training of the personnel. The most 
striking lessons of this firing were: 

(1) The fact that, at ranges of 10,000 
12,000 yards, the “New Hampshire” 
her shots on any portion of 
will, thus proving the accu 
spotting and pointing. 
wrought in 
passage or| 


the 
racy 


ship at 
of her 
(2) The tremendous havoc 
the “San Marcos” by the 
bursting of entering shell. 


Modern Submarines 


(Concluded from page 531.) 


therefore it is apparent that none of the 
surface elements can damage it. Its nat- 
ural subdivision into tanks for submerg- 
ing purposes gives it a safety which every 
surface craft strives for by putting in 
double bottoms. There is no smoke, no 
leaky or hot steam pipes, or any other 
of the numerous disadvantages of the or- 
dinary surface vessel. The reliability of 
motive power, the internal combus- 
tion engine, is assured, and the modern 
being a twin-screw vessel is 
readily maneuvered. The radius of ac. 
tion of submarines now under construc- 
tion exceeds 5,000 miles on the surface 
and 100 submerged, the maximum speed 
on the surface being 13% knots, that sub- 
merged 10% knots. Ten miles is the 


| farthest that a submarine can be seen on 
| the surface, and its submerged radius of 
| action is such as to permit many hours of 


Maneuvering unseen and unsuspected, be- 

neath the surface. The comfort of the 

crew depends entirely on the weather 

and sea as it does in all craft. The sub- 

marine may escape from heavy weather 
(Concluded on page 536.) 
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| 
| 
| 
| 
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Galvanized Rounds, 
Half Rounds, Spikes, 
Chains—in fact ANY- 
THING Galvanized 


always in stock. 


J.C. 34 
GALVANIZING 
CO. 


1110-12-14 No. Front Street 
Philadelphia, Pa. 
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Annals Conensaion, Reduces Recoil 
and Stops Flinching 


Adopted by the United States War Department 
for its military advantages and its great value 
in improving the marksmanship of the ordinary 
soldier. 

Made in all calibres, for all military and sporting 
rifles. Provided with coupling for easy and im 
mediate attachment. 


Interesting Catalog sent anywhere or the asking. 
MAXIM SILENCER, Hartford, Conn. 











THE EDISON ARTICLES 


on the development of the 


STORAGE BATTERY 


can only be found in the leading Military and Naval publication, the 


ARMY & NAVY JOURNAL 


Published every Saturday at 
20 VESEY STREET, NEW YORK 
These instructive and interesting articles began in the Oct. 2 Ist issue 
and will run every week for a year. See page 5 w49-— 
American — then subscribe at once for the A. & N_ Journal. 
$6.00 Yearly. Single Copies, 15 Cents 








Admiral Mahan’s New Work 


NAVAL STRATEGY 


Compared ‘and Contrasted with the Principles 
and Practice of Military Operations on Land 


By ADMIRAL A. T. MAHAN 
This new work, just issued, contains the results 
cf almost a lifetime's study of the subject, by 
the world’s foremost authority on naval matters. 


With 13 Maps and Plans. S8vo. Cloth, $3.50 net. 


LITTLE, BROWN & CO., PUBLISHERS 
34 Beacon Street, Boston 
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The Edison Storage Battery 


“ Built like a watch but as rugged as a battleship” 


AS GREAT AN ADVANCE IN WORLD PROGRESS AS WAS THE 
Edison Incandescent Lamp 


Tremendously superior to all other storage batteries because: 


It embodies an entirely new and 
correct principle. 


It is lighter and vastly more 
durable. 


Excessive vibration and concus- 
sion do not affect it. 


No damage done by prolonged 
and oft repeated overcharging. 

No injury from remaining idle in 
a charged or totally discharg- 
ed condition indefinitely. 

Extremely small loss of charge 
while standing idle. 


Contains no acid, therefore no 
acid laden gases evolved. 


No injury to metal work from 
gases. 


No personal discomfort from 
gases. 


It prevents asphyxiation of a sub- 
marine crew in event of pro- 
longed enforced submersion, 
because of the affinity of its 
solution - potash - for carbonic 
acid gas. 

Short-circuiting does it no in- 
jury. 

It maintains its capacity for many 
years. 

No buckling or growing of plates. 

No plate renewals. 

No shedding of active material. 

No sediment in jars. 

No cleaning of jars. 

No breaking of jars. 

No sulphation or corrosion of 
parts. 

No expert attention required. 





It has changed the entire aspect 
of the electric pleasure vehi- 
cle situation. 


It makes the electric truck a 
prohtable investment by elimi- 
nating battery repair and 
renewals and ensuring relia- 
bility. 

It banishes unsightly trolley wires 
for street car propulsion. 


It makes the electric locomotive 
a safe proposition in mines and 
powder mills. 


It renders expensive railway ter- 
minal electrification unneces- 
sary. 


It changes taxicab operation from 
loss to profit. 


It solves the train lighting pro- 
blem. ’ 


It has added new life to country 
house lighting. 


It practically doubles the strategic 
efficiency of the submarine and 
will outlast any boat in which 
it is installed. 


It can be relied upon for power 
in emergency, for illuminat- 
ing magazines and handling 
rooms, hoisting ammunition, 
operating turrets and laying 
guns. 


is dependable for sight light- 
ing and gun firing, even if 
charged only once in six 
months, and is the only stor- 
age battery made that will 
stand up to concussion of gun 
hire. 


I 


”_ 


IT WILL OPERATE YOUR KLAXON HORN ONE YEAR ON ONE CHARGE; WILL LIGHT YOUR 
CAR, RUN YOUR IGNITION SYSTEM, FURNISH POWER FOR YOUR ELECTRIC 


SELF STARTER AND LAST FOR MANY YEARS. 


Manufactured in Sizes from 1 Ampere-Hour Portable to the 15,000 


Ampere-Hour Submarine Types 


We are running an interesting continued story on the Edison Storage Battery Development, Theory, Construc- 
tion, and Application, in the advertising columns of the Army and Navy Journal, Beginning with the weekly 
issue of October 21, 1911, and addressed to the personnel of the Army and Navy. They are of general interest, 
judging from the widespread favorable comments we are receiving. 


EDISON STORAGE BATTERY CO. 


APPROVED : 


O Edinon.. 


ORANGE, N. J. 


























POPE QUALITY HAS NEVER BEEN QUESTIONED 


aes 


fter you have satisfied 
yourself that the 


PopE-HARTFORD 


Has no superior 
in any feature 





#. 














Consider the price- 


4cyl. 50h. p. Touring Car $3000. 4 cyl. Limousine $4150 


Pleasure Vehicles 
Three Ton Trucks 
Public Service Wagons 


Catalogues on Request 
Specify the one desired 
6 cyl. 6 b. p. Touring Car, Model 28, $4000 


With Catalogue Equipment THE POPE MANUFACTURING CO. 


Hartford, Conn., U.S. A. 


[sve YEARS EXPERIENCE IN THE MANUFACTURE OF HIGHEST GRADE MECHANICAL “VEHICLES 

















Motor Trucks 


65 Per Cent of all Aico Trucks are 
Owned by Million-Dollar Companies 


And 62 per cent of all Aleo Trucks are Re-orders 


IG concerns own Alco Trucks 
—big concerns like the Ameri 
can Express Company, Gulf 

Refining Company, Barrett Manu 
facturing Company, Gimbel Broth- 
ers, Standard Oil Company, Singer 
Sewing Machine Company. 


This was the logical reasoning upon 
which nearly every single big com- 
pany made its first Alco purchase. 
And since its first purchase every 
single big company has ordered more 
Alco Trucks! Every single one! 
And sirty-two per cent of all Alco 
Trucks were pu rchased on such repeat 


Big companies, like big men, don’t 
make many big mistakes, 


orders! 

In the service of Department Stores 
78 per cent are re-orders; Oil Re- 
finers, 74 per cent; Express Com- 
panies, 64 per cent; Packers, 53 
per cent; Brewers, 50 per cent— 
the five lines of business in which 
motor trucks are most used today. 


They know. 
Sixty-five per cent of all Alco 
are in the service of com- 
panies rated in Bradstreet’s at 
$1,000,000 or more. 


are shrewd. 


1 hey 


Trucks 


This is only natural, for the Amer 
ican Locomotive Company is itself 
a big company. Capital $50,000,000, 
And of considerable transportation 
experience—dating back to 1835. 
Build. °s of 50,000 locomotives. 

Knowing this, these big companies 
felt that the American Locomotive 
Company ought to build a good truck. 
It had experience ho one else pos 
sessed, extensive capital, large phys 


Repeat orders speak with eloquent 
emphasis of satisfied owners 
stronger than mere claims—powerful 
testimonials, 

These are compelling facts. They 
tell the smaller business man that 
he can avoid an unwise purchase if 
he selects the Alco. 

They are evidence 
determine the verdict 

Our new book is full of vital facts. 
Write for it today. 


which must 


an organization al- 
Whether or not it 
a good truck must 
by actual service. 


ical equipment, 
ready at work. 
really had built 


be determined 


AMERICAN LOCOMOTIVE COMPANY 


Build f Alco 6-cylinder and 4 
1888 Broadway Pade Nieto Cre cad Alce Tanteose New York 


Movers of the World's 


Capital, $50,000,000 
Goods since 1835 
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by remaining under the surface. This was 
done by the “Snapper” in 1910, 
when she remained on the bottom off Bos- 
ton Light Vessel in seventy feet of water 


for 12% hours. 
The invulnerability of the submarine 
is well nigh perfect. In its approach, 


its invisibility 
armor 
been 
ex- 
one 


after sighting the enemy, 
affords better protection than any 
watertight subdivision that has 
abroad a vessel. The 
five feet of 
six inches in 
an attack, for 
although 
ex- 


or 
put 
posure 


or more 


surface 
much as 
periscopes, each 
diameter, in 
periods of two to five minutes, 
with that amount of the periscopes 
posed there is still fourteen feet of water 
over the hull, which is ample for pro- 
tection. 

The armament consists of the torpedo 
tube and the torpedo. History teaches 
that the gun has always decided the na- 
val battle, and admitting that to be true, 
may there not be a change in the char- 
acter of the gun? It is a very simple 
matter to designate a torpedo tube as 
a gun and a torpedo as a projectile. In 
fact the similarity is so marked that it 
is surprising that they not 80 
named at the beginning. 

Let the world become imbued with the 
belief that in the modern submarine there 
is nothing wonderful, weird, or unusual, 
and that duty aboard is not a hazardous 
undertaking, and a new era in the devel- 
naval warfare will have com- 


of as 


is necessary, 


were 


opment of 


menced. 


A Geographical Excursion Across 
the United States 

T is announced that the American Geo- 

graphical Society, which celebrates its 

jubilee next year, 


tion therewith a transcontinental excur 


sion for the purpose of geographical 
study, in which delegates from the geo- 


graphical societies of other countries will 
be invited to participate. The party will 
be “personally conducted” by Prof. W. M. 
Davis, of Harvard, who has lately had ex- 
perience in carrying out similar under- 
takings in Europe. It is expected, also, 


that the American members of the party 
will, so far as they are able, act as guides 
for the foreign visitors. While the nat- 


the landscape are to be 
observation, 


ural features of 
the principal objects of 


is planning in connec-| 





at-| 


tention will also be paid to the agricul-| 


tural and industrial development of the 


country. 


It is expected that the excursion will| 


leave New York some time in August, | 
1912, on a special train, and will spend 
six or seven weeks in traversing the 
country. The itinerary, as now planned, 
is to include, among other points of in- 
terest, the highlands and gorge of the 
Hudson, Niagara, the shore-lines of old 
lakes in Ohio, the southern end of Lake 
Michigan, with its artificial outlet into 


the Mississippi system, the upper Missis- 
sippi and Missouri, the Yellowstone 
Cafion and National Park, the Rockies of 
southern Montana, the Cascade Range, 
Seattle, and Puget Sound. The return 
will probably be made by a southerly 
route. 


Fishing With a Steam Pump 


NE of the most singular fishing de 
1B jond imaginable was discovered by 
accident in France. Though extremely 
simple, the system is revolutionary. 

A pond on the farm of La Mariequette, 
bordered by rocky shores, was drained 
one year by the aid of a steam pump. 
Each stroke of the piston drew up twen- 
ty-five gallons of water and the pond was 
emptied in a few hours; and not only 


was the water drawn off, but all the 
fishes also were transferred to a new 
element. 


This was a revolution. The owners of 
ponds in the neighborhood followed suit, 
and the proprietor of the pump made a 
specialty of this sort of work. He “let” 
one of his pumps, modified for the pur- 
pose. The peasants of the region called 
it “the fish pump.” Each stroke of the 


piston brought up torrents of water, in 
which were fish and crawfish, together 
with mud and débris. 


One pond of several acres was cleared 
of fish at an expense of 36 francs, or 
$7.20. The process was ingenious, but 
as one cannot have his fish and eat it, too, 
and as such rapid consumption would 
have led to equally rapid extermination, 
the local authorities were obliged to take 
measures to stop the practice. 


———— 
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(Reg. U.S. Pat. Of.) 


PROOF 
“CGavondt 
is a proof, not a cloth 


It is the only proof that will make any 
cloth permanently rainproof without the use 
of rubber. 
yarns of which a cloth is woven, 


ing them thoroughly rain proof. 


It permeates every fibre of the 


render. 


This proof prevents a cloth from becom- 
ing water-logged, soggy, heavy or wet 
from rain, snow, fog or dampness of any 
kind 


and does not change the appearance of 
the cioth in the least. 


It is permanent, contains no rubber 


This circular registered trade 
mark is stamped on the back 


REG® 


Gave 


TRADE MARK 


Ul 


of every yard of 


**Cravenette’’ proofed cloths 





For furtner information write us. 


Factory, Hoboken, N. J. N.Y. Office, 100 Fifth Ave. 


The who have 
worn Jaeger Underwear 
do not told of 


its who 


many 


need to be 
The 
should 


merits. few 
not 
time in adopting it, 
benefits pocket as well 
health the 

All weights for 


all 


have lose no 


it 


as 
in end. 


wants 


*s Own Stores 
Lane. 


Dr. Jaeger’s S. W.S. Co. 

New York: 306 Fifth ame 22 Maiden 
Brooklyn: 504 Fulton St. Beston: 228 Boylston 
St. Philadelphia: 1516 Chestnut St. Chicago: 126 
N. State St. Agents in all Principal Cities. 











CONGRATULATIONS smoxers 


Here’s a pipe you can keep clean and dry 
without taking any time or doing any 
dirty work, It means good health 
to you and improved flavor to any 
tobacco A wonderful treat 
for every smoker. No 
knocking or scraping to keep 


















The briar 
bowls used in all 
“Defi” pipes are 
seasoned by a scien- 


this pipe mght. One twist Ufic secret process. 
of the patent bow! and it’s Defi” 
ready for another smoke. superiority. 


Four styles, straight 
or curved stems, 
French briar bowls, 
finest solid rubber 
bit. Send 75 cts.. 
Style E, Style G, 
$1.00, Style H. 
selected French 
briar, Sterling sil- 
ver mounted 
$1.50. The name 
“Defi” is on bit 
and bowl. 
For Christmas 
Style M, genuine 
amber bit, beautiful 
silver mounting in a 
handsome leather case, 
with holiday packi ng $5 
“e 


eT re ne 


The cleaner is part of 
the pipe--can’t be mis- 
laid, takes no space. 


“ DEFI” 
SELF CLEANING 
PIPE 












ist St., N.Y. 


ee 
DEF! PIPES, Dept. 24, ar ws 

















Insure feet comfort, health, protection and 
neat appearance. They keep’ your feet warm 
in cold weather and dry in wet weather, and can 
be worn all day long without injury or discomfort. 


EVCRYBODY NEEDS EVERSTICKS. 


Always for sale where good shoes are sold. 


ACCEPT NO SUBSTITUTES. 
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U. S. Torpedo Boat Destroyer ‘‘Reid’’— Fastest vesse/ under American Flac. 


Making 34.55 knots Built by Bath Iron Works, Limited 


Bath Iron Works, Ltd. 


BATH: MAINE-:-U-S-A 





Builders of Vorpedo Boat Destroyers, Torpedo Boats, 
Fast Steamers and Yachts 


Parsons Marine Steam Turbines and Normand Water Tube Boilers 
Specialists in Light Construction and High Speed 


UOQUDOUEOOUUOOOGOOOUAAOAGOOUOOOOUOOOEOONOEOOUOEOGOOOUOOGOOUOOUOGOEOUOUUOOAOOOOUOOONOOOOOCOUUENOOOUOOOOOOUOOOOOOUOOUUOONOOOOUEONOOOUUUONOGOOO0UOUUUUONOOUUUNNNOGUUUUUEEONOOOUUNEONUUUUIN 


Estimates cheerfully furnished to meet the most dificult requirements 





Ton nm mm Mm mmm 





























Length, 420 feet. Beam, 17 fect. Displacement, +750 tons. Speed, %6.52 knots. Maximum coal supply, 1,250 tons. Armor: Deck I/g-inch 
Guns: To ‘inch: six 3-inch. Torpedo tubes, nwo 21-inch 


U. S. Scout Ship ‘‘ Chester ’”’ 
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39” Five P Hupmobile Runaboat—$750 F. 0. B. Detron, including top. wind shield 

H er ourin ar upmobdi! una etromt, including top ad sh 

upmobile Long-Stro e 32 ive nce pe 8 and generator, three oil lamps, tools ant hove Four cylinders 
F. O. B. Detroit cluding equipment of windshield, ;s lamps and generat oil HM. P.. sliding gears, Bosch magneto, 
lam t Is and ) n Three spec is forward and rever €; sliding gears r our In the new Hupmobtle plant, now nearing completion, which will have 

od 31 s! h stroke Bo } lagneto 106 “ shed a capact ty of 15.000 to 20,000 cars a y« ar abe & out 

ey der motor, ;-inch bore x h stroke. dosch mag ; ] + Adee of ceeees Gaecaienanantee 
wheelbase 30 x my tire Co tandard Hupmobile blue " arge part 1p our manufacturing plans that 1 does at present 


“he n t ve fir hibited at th t ntral Palace, N : 
Phe new touring car will be first ex 4 e Grar ns sig Palac ew ¥ Hupmobile Coupe—C bassis same as Hupmobile Roadster— Chassis same as 
7 } . rime obile sho hroug he t : ~ 
Ta 10-17; and subsequently at the pr pal automobile shows throughout ¢ Scat eee at Ginnie World Touring Car—$850 f 0. b. Detrott 
yuntry 


A totally new idea of what 
you ought to get for $900 


A new and larger Hupmobile which immediately thrusts upon 
your attention a score of tangible supertorities which set it in 
a class apart from cars of its price 


A five-passenger Touring Car for $900 which reyects every char- 


acteristic of commonplace construction; and makes clear its) 


invasion of the field above that price; by points of difference 
and departure which no motorist can ’ mistake. 


Evolved out of the experience which has built thousands of the | 


Hupmobile Runabout the quality car today, as it always 
has been, of the runabout class. 


Designed by E. A. Nelson, Chief Engineer of the Hupp Motor Car Company 
since its inception and designer of the eee, Hupmobile Runabout. 
To him and the skilled shop organization which he has continuously main- 
tained, we owe the inimitable lines, the marked simplicity, the efhiciency 
and the high quality of workmanship incorporated in the Runabout. 


Impressed with the same strong individuality as the Runabout; and still further 
removed from comparison by: 


First, the small-bore, long- stroke motor. Second, the body design and construction which attains the 
purpose of the ‘ ‘underslung”’ and avoids all of its disadvantages ; and Third, the Americanization, 
after close study abroad, of invaluable engineering principles entirely new to this country. 


These highly specialized features speak so plainly of greater Valves enclosed by pressed steel cover, keeping oil in and 
structural soundness ; more progressive engineering dirt out—noiseless, minimum wear, minimum adjustment. 
principles; and costlier and more careful shop practice; 


, Thirteen-inch multiple disc clutch, action positive, smooth 
that itis obvious, they proclaim a product without pre- 


and easy 
cedent at the price 

1/1 , ansmission gears 0 . size slo : 
Small-bore, long-stroke motor—34x5% inches—6C% more rar sion gears of 40 H. P. size, run slowly and quietly 
pulling power for mountain work and heavy roads; 4 to Full floating rear axle, amply strong for a seven passenger car. 
0 miles of speed; ability to pick up quickly without . ! 
feeling the weieht of the car, or throttle instantly to a Aluminum crank and gear case; drawn steel used in parts 


sinaliotines utile where lightness and strength are requisite. 


Unit power plant 4!x8} Photogravure Free 

Cylinders cast en bloc, with three bearing crankshaft (found 
only in other cars selling upward of $2500) instead of two Write for detailed description and the 444x8% photogravure 
Bearings extra large, having bronze back, Babbit lined. of the new touring car 


Hupp Motor Car Co., 1233 Jefferson Ave., Detroit, Mich. 


Classified Advertisements 


Advertising in this column is 7 centsa line. No legs 
than four nor wore than 12 lines accepted. Count 
seven words tothe line. All orders must be accom. 
panied by a remittance. 
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AUTOMOBILES. 


A NEW WHITE STEAMER, Model 0-0, complete 
yo top. Will sell at a very reasonable price, Add 
A. A. Hopkins, 943 St. Nicholas Ave.. New York City, 





AUTOMOBILES AND MOTORCYCLES, 


AUTOMOBILES, $50.00 up; Motorcycles, $20.00 up 
guaranteed for one year, shipped freight pre an 
Largest list and lowest prices in the world. ing, 
Automobile Broker, Dept. 8. A., 215 West 125th Street, 
New York City. 


BUSINESS OPPORTUNITIES. 


A STRONG, old established, manufacturing company, 
with a national selling organization, wants to add a new 
line of buiiding material or constructio on spec lalty to 
manufacture and seil. Address X, Box 773, New York, 


FREE SAMPLE goes witb the first letter. Someth 
new. Every firm wantsit. Orders from $1.00to S10 
Nice pleasant business. Big demand everywhere. Write 
tor free sample. Metallic Mfg. Co., 438 N. Clark, Chicago, 


GOLD DREDGING MINES very rich in Colombia, 
Mining Engineer wisbes partner, wi!! give liberal induce. 
ments, big profita, best of references. Address by mail 
only. 8. Pickelmann, 109 West 51th street, New York, 


INVENTORS.—Send a copy of your patent to us and 
| we will send you our contracts outlining our liberal 
| manufacturing offer. For further particulars address, 
Atlantic Supply Co., Long Branch, N. J. 





HELP WANTED. 


LOCAL REPRESENTATIVE WANTED.—Splendid 
income assured right man to act as our representative 
after learning our business thoroughly by mail. Former 

| experience unnecessary. All we require is honesty, abil- 
| ity, ambition and willingness to learn a lucrative busi- 
ness. No soliciting or traveling. This isan exceptional 
opportunity for a man in your section to get into a big 
paying business without capital and become independ- 
| ent for lire. Write at once for full particulars. Ad- 
| dress BE. R. Marden, Pres.. The National Co-Operative 
Real papete Company, L 378 Marden Building, ashing- 
ton, D.C 












PATENTS FOR SALE. 


BASIC PATENT No. 940,697 of a “Inner-illuminated,” 
two-light interchangeable-ad., Revolvi ing Sign, for 
sale, outright. royalty or state rights. It’s the most 
attractive and inexpensive sign invented. No com- 
petition, fully developed, and the market demands it, 

‘Inventor,’ 2008 Broadway. New York 


PROPOSALS. 


PROPOSALS FOR BRICK DORMITORY CENTRAL 
STEAM HEATING AND POWER PLANT. Depart- 
ment ot the Interivr, Office of Indian Affairs, Washing- 
| ton, D. C., November 15, 1911. Sealed proposals, plain! y 
marked on the outside of the sealed envelope: “ Pro- 

| posals for Brick Dormitory, Central Steam I ting and 
| Power Piant, for the Rapid ( ity Indian School, South 
Dakota,” and addressed to the Commissioner of Indian 
Affairs, Washington, D. C., will be received at the 
Indian Office unt?! 2 o’clock, p. m., December 29, 1911, for 
furnishing materials and jabor for the erection of a 
brick dormitory, central stenm heating and power plant, 
at the Rapid City Indian Scnool, South !akota,in strict 
accordance with the plans, specitications and instruc- 
my to bidders, which may be examined at this Office, 
e offices of the Supervisor of Construction, Denver, 
ph the American Contractor, Chicago, Hil., Scien- 
| tiie American, New York City, the Improvement 
Bulletin, Minneapolis. Minn., the Journal, Rapid City, 
south Dakota, the Bee, Omaha, Nebr., the United States 





Indian Warehouses at Chicago, Ill., St. Louis, Mo., and 

Omaha, Nebr.. the Builders and Traders Excbange at 

St. Paal, Minn. and at tbe school, For further infor- 

mation apply t» the Superintendent of the Rapid City 

Indian School, Rapid City, South Dakota. C. Hauke, 
Acting Cummissioner. 


REAL ESTATE. 


TEXAS INV ESTMENTS.— Buy farm orchard garden 
lands near Houston, the greatest and most prosperous 
city in the southwest, where values are goin up al! the 
| ume and fortunes made in real estate in short while. 
Easy terms it desired. Single crop pays for land; 
several crops annually. Address E, C. Robertson, 
1 Kiam Bidg., Houston, Tex. 


WANTED, 


WANTED —Purchaser for Lilley’s patent Bracket. 
Patented in five countries. A very low price will 
be accepted. For further particulars address. Bracket, 
Box 774, New York 


WANTED.—One chemist at $8.00 per diem; two first 
class laboratorians at $5.14 per diem; two second-class 
laboratorians at $4.48 per diem; and two fourth-class 
Jaboratorians at $3.28 per diem A competitive examin- 
ation will be held Janua:y 5, 1912, at the Navy Yard, 
Wasbington, 1). C., for filling the above positions at 
the Naval Proving Ground, Indian Head, Md. For 
further information address, “Commandant, Navy 
Yard, Washington, D. C. 


MISCELLANEOUS. 


RUPTURE. A new patented device worn in place of 
the ordinary truss. Simple, comfortable, and inexpen- 
sive. Endorsed by leading surgeons. For particulars, 
address, J. D. Howe, M. D. Tiffin, Ohio. 


FREE TUITION BY MAIL.—Civil Service, Drawing, 
Engineering, Electric Wiring, Agricultural. Poultry 
Normal, Academic, Bookkeeping, Shorthand Courses. 
Matriculation $5. Tuition free to first applic: Thy Ap- 
ply to CARNEGIE COLLEGE, ROGERS, OHI 








INQUIRY COLUMN 


READ THIS COLUMN CAREFULLY ,— You will find 
iugdiries for certain ciasses of articies numbered in 
consecutive order. If you manufacture these goods 
write us at once and we will send you the name and 
address of the party desiring the information. There 
is no charge for this service. In every case it is 
necessary to give the number of the inquiry. 
Where manutacturers 40 not respond promptiy the 
inquiry may be repeatea. MUNN & CO., Inc. 


Inouiry No. 9240.— Wanted, addresses of owners 
of limestone beds running not less than 98 per cent, 
and near a ratlway. 

Inquiry No. O24 1.—Wanted. addresses of owners 
of deposits of —— sand suitable for heavy castings. 
/ pester ae 924:2.—Wanted, addresses of makers 

of bag ¥ 
neuiry. No. 9243. —Wanted, address of maker of 
Rover's monogram embossers. 

Inquiry No. 9244. Wanted, address of manufac 
turers ——— rm — scrapers, and driers suitable for 
meets soap pre 

Inquiry No. 9254.—Wanted, the name and address 
of manufacturers of lead pencils and pen holders, such 
as are used ve painting ac vertisements on, 

Inq quiry Ne +.—Wanted, to buy a patent rol- 
ler, a ball earing axle. which could be purchased ona 
10 wy basis; it must be cheap and fully proved. 

iry No. 9256. Wanted addresses of parties 
having Pitchblende deposits. if able to ship ore. 

ry No. 9257. Wanted addresses of firms 
selling second-hand water turbines. 

uiry Neo. 9255 ante addresses of parties 
having gem materiais to offer in any part of the world. 
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Correspondence 


[The editors are not responsible for 


statements made in the correspondence 


column. Anonymous communications cannot be considered, but the names of cor- 
respondents will be withheld when so desired.] 


—_ 


The Diesel Engine and the Ameri- 


can Merchant Marine 


To the Editor of Scientiric AMERICAN: 

In a recent issue comment was made 
jin your columns on the failure of the 
American inventor to keep pace with his 
European rival. 

In the issue of October 7th, a very in- 
teresting article appears on the Diesel 
engine and its economy over the steam 
engine, especially when appiied to ocean- 
going steamers. 

One of the remarkable, as well as re- 
grettable conditions, as far as our ship- 
builders are concerned, is the indiffer- 
ence displayed to improvements in hull 
and motive power, particularly motive 
power, that have appeared in foreign- 
built tonnage in the past few years. 

Foreign steamship builders are experi- 





a tremendous rate. Alaska has mineral 
stores that will keep a mighty fleet busy, 
to say nothing of the trade between Hono- 
lulu, Philippines and the Uniteu States. 
It is true that the Philippine carrying 
trade is not yet confined to American- 
built steamers, and it is lucky it isn’t, 
for there is no American tonnage to-day 
that would engage in it except at pro- 
hibitive freight rates. 

If ever there was a time Propitious for 
the restoration of the American flag to 
the deep sea trade, it is now. The new 
development in marine engineering will 
make the vast foreign tonnage built up 
to the present time practically obsolete. 
As stated in your issue of October 7th 
the economy of the Diesel engine is so 
great, that no coal-burning steamer can 
compete with the motor-driven. And yet 
we have still to learn of any interest 
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What Motor Trucks 


Mean 


uF you are not using motor tr 
we take it for granted that you do 
not understand the benefits to be 





ucks, 


derived from them. Possibly you have 
the wrong viewpoint—perhaps you have 
been making too many comparisons with 
the horses and not really investigating 
what the truck meant to you as a machine 
to perform certain work. The individual 
or firm that has a better delivery system 
has an advantage—the kind of business 
doesn’t matter—service is appreciated 
universally. If The White Company can 
place in your hands a more efficient means 
of making deliveries, they have given you 
an opportunity of extending your field— 
of broadening the horizon of your product 
—of making good—where you had been 
unable to go before. 


menting with the producer-gas engine,| being taken in this new marine departure 
seeking to ascertain its economy as com-| by any American shipbuilder. It was the 
pared with the usual type of three-cylin-| Same with the turbine engines. We fol- 
der engine used generally in steamships; | lowed far behind Europe, even in the 
the oil-burning motor marine engine has| experimental state. 

been given a long test by foreign marine We were far behind Eurone in taking 
builders, and several steamers to be op-| Up the automobile and the airship. It is 
erated with gas engines are to engage in|true that we came to the front with a 
the trans-Atlantic trade this coming year,| rush, and we may do so in shipbuilding 
and possibly this fall will see one or more| eventually. What our iron and steel in- 
gas-driven ocean liners headed for our|dustries need is, less coadling by the 
shores. These steamers that promise to| government; the stimulus of competition 
run across this year will be passenger as| Will enable us to achieve a place in the 
well as freight. deep-sea carrying trade of the world 

Europe has no oil or fuel; it has to| that subsidies will never secure for us. 

be imported, while the United States is| And again it becomes apparent that 
the greatest producer of oil in the world,| the tonic of free ships would be of im- 
and yet our shipbuilders lag far and away|™mense benefit to our deep-sea foreign 
behind the foreign steamship builder in|trade. A free ship bill now would allow 
applying the oil and gas engine to marine| Our people to invest in these modern 





service. 

It is fair to speculate on what causes 
the paralysis of the American shipbuilder, | 
and one of the apparent causes is that it| 
is shielded too much from competition 

The coasting trade—and by the coast-| 
ing trade is meant every port in the 
United States and Alaska—from Eastport, 
Me., on the extreme northeast to farthest 
Alaska, in the northwest including Porto 
Rico, is called American coasting trade, 
and only American-built vessels can en- 
gage in the trade now: this gives a 
monopoly to the shipyards of the United 
States, and shielded from foreign com- 
petition the necessity for developing new 
and improved types of engines and steam- 
ers is not found necessary 

As to seeking to compete with the for- 
eign builder in the steamship trade of 
the world, the American gave that up 
long ago; the only way that he can see, 
to get even the smallest footing in that 
trade, is for the government of the 
United States to pay him for making the} 
attempt. 

This attitude is the more surprising, as 
we make iron and steel far cheaper than 
can any other country in the world, while 
our exports of iron and steel the past 
year have been of tremendous volume and 
the competition of foreign nations in 
these articles is of no avail against the 
American manufacturer. It is also true 
that the report to the Stanley committee 
made by the United States Steel Corpora- 
tion showed that it sold steel plates $8 
to $11 per ton under the domestic prices. 

That, evidently, is one reason why our 
shipbuilders cannot compete with the for- 
eign builders; that condition can be 
remedied by putting steel and iron on 
the free list, and with these commodities 
free, independent yards would be started 
that would not be so conservative in ap- 
plying the most modern development in 
marine engineering to ocean tonnage. 

The Panama canal will be opened in a 
couple of years; already one American 
line is to bid on the contract offered by 
the Postmaster-General! for a line between 
the American and Pacific ports of the 
United States, and already it is given 
out that the steamers this line will re- 
quire to carry out the contract if secured 
will tax the capacity of our coast yards, 
When combined with the government 
work. Further government contracts 
Must be considered only on a different 
Price basis 

It is not difficult to see that, in a few 
years, trade on the Pacific will grow at 








motor-driven ocean steamers and estab- 
lish the American flag in the carrying 
trade of the world, and the old bugaboo 
of the American wage scale would be of 
little consequence in this type of steam- 
ers as the coal heavers would be a thing 
of the past. 


Chicago, III. CHARLES DEPESEE. 


Nitrogen and the Soil 
To the Editor of Screntiric AMERICAN: 

I am in receipt of a copy of the letter 
of Drs. Lyon and Bizzell of Cornell Uni- 
versity 

Their contention that they were the 
first to announce the fact that non- 
legumes may secure a supply of combined 
nitrogen from legumes (when the two 
are growing together) should be quali- 
fied. According to their own admission, 
their first article was received by the 
editor of the Journal of Industrial and 
Engineering Chemistry on April 21st, 
1910, and appeared in July, 1910. The 
inclosed letter from Prof. A. D. Hall, 
Director of the Rothamsted Experiment 
Station, and editor of the Journal of 
Agricultural Science, will show you that 
my article was received by him in August 
or early September cf 1909. Unfortun- 
ately, however, the issue of the number 
of the Journal of Agricultural Science, 
containi.g my article, was delayed for 
more than a year, and the article in 
question appeared in print, therefore, in 
1910, instead of 1909. In this article of 
mine, I state distinctly that the non- 
legumes, separated by a porous wall from 
the legumes, were able to obtain very 
considerable quantities of combined nitro- 
gen. Furthermore, the photographs show 
distinctly the benefit derived from the 
association. I did not submit analyses, 
even though those had been made, since 
I did not regard it necessary to submit 
figures in a preliminary publication. Fur- 
thermore, the bulletin published by Drs. 
Lyon and Bizzell, and entitled “A Here- 
tofore Unnoted Benefit from the Growth 
of Legumes” is dated March, 1911. In 
other words, this was submitted to the 
printer several months after my article 
in the Journal of Agricultural Science 
appeared in print. According to the ad- 
mission of Drs. Lyon and Bizzell, the 
number of the Journal containing this 
article was received at the Cornell Uni- 
versity Library in October, 1910. Hence, 
they were not justified in designating 
their bulletin as they did by the title 
given above. 

It will be shown by the writer (in his 





The White 


White Trucks Known for 


Performance 


into any large city in the United 
States—ask the men who have the 
largest delivery problems, to see 
what they know about these White trucks. 
Almost regardless of whether they own 
them or not, you will find that they know 
their record for splendid performance. To 
the man about to invest in trucks, a list of 
White owners will appeal as almost a 
directory of the big business men. They 
have invested their-good money in White 
trucks and their endorsement is the fact 
that they are continually increasing their 
equipment. No one buys and buys again 
the thing that fails to stand the test. We 
could tell you why— because it is all in 
the designing—in the building—in the 
care we take in the production of the 
truck. The important thing to you is that 
they do perform—that White trucks 
satisfy their owners— and, therefore, must 
be the kind that you want. 


1500-1b. delivery wagons, 1!4-ton, 3-ton 
and 5-ton trucks—all with a universal 
type of power plant. 


Let us submit a solution of your 


delivery problem. It will 
entail no obligation 


838 East 79th Street, Cleveland, Ohio 


Company 
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ultry Secrets 


Disclosed 


offer to all poultry raisers the essential knowledge and 
ods of many of the most successful poultry men of 
\s a rule these secrets have been guarded with 
ire, for it is on them that the great successes have 
t. m hey have cost years of labor and thousands of 
Phey will cost YOU only a trifle and a few minutes 


We 
secret meth 
America. 
xtreme ¢ 
heen buil 
dollars 











to write us, 
How We Obtained These Secrets 

Michael K. Boyer, Associate Edit American Poultry Advocate, has 
had excep pportunities and the closest triendship with poultrymen all 

r the cou Ihey have freely told him many of their most jealously 
treasured s« et mal thers we have bought, and this s« attered material, 
together h seve f Mr Boyer’s own valued methods, has now been 
collected in book form. It must be clearly understood that every secret 
printed has been obtained in an honorable way. | 

First published in 1908, this collection of the carefully guarded secrets of 
famous poultrymen created a sensation 1n poultry circles [t has run through 


thirteen editions. and is still selling at a lively rate 


CONTENTS READ WHAT PURCHASERS SAY 

















SECRETS OF FOWL BREEDING Burnham's Secret of 1 received Farm Journal and “ Poultry 
_ fir ' k ating Secret Me del 's re wh . Secrets.” and am very much pleased with both. 
ec edity rc re \bernating ales to ertht 
The Gruady Method Curtie’ S t Hetchne More The secrets ave worth their weight in gold 
Putiets thao Cockerels. Davis’ Secret of Raising Every Why, | paid $5.00 for the sprouted oat method. 
- = tI Secret of Developing the Spike on You certainly give a fe How over his money's 
» Rose - - - ’ 
ste RETS OF FEEDING | : b Feed D worth. Andrew F. G. Morey, Utica, N. Y 
4 ecret of Feeding Grain t 
és aying Food S t eeding Linseed Meal 
. a wl Meat and Sal Proctor’s Sah Secret. Bra | purchased a copy of “Poultry Secret 
I i 
; poly Secret et of Scalded ear? Fee “Ee ‘ ox and find many helpful ideas in it, especially Dr 
a at Llvetet OT its Secret of sateen red ecret . 
Di See pny <seding my he beg dates no Wood's Egg Hatching Secret 
Secret Smith's Secret of Preserving Vegetation in Mrs. f T, Darnell, Westheld, Ind 
Poultry Runs. lmportant Feeding Secret. Miscellane 
vas Feed Powters. Chick Feed Secrets Seely 's Secret Be 1 } each these “P 
of Dry Bran Feeding. Gowell's Fattening Secret y putting within our reach these oultry 
Gray's Fattening Secret Greiner's Corn Feeding Secrets,” you are doing a more philanthropic work 
Secret Pte (.vew s Secret of than giving alms or endow 
t ag Durin waltun 
sony _ WoUSING a | ing hospitals, for you make 
er Tt Bae , po it possible for us to make 
Y arcing Secret both ends meet 
the Lawing Me L.. Boyce, 
100 Eeus per Hen : 
. Egqs « y Fe Milwaukee, Wis 
awne rere t 
Kille Secret ot Successtul 
7 = 2 oy Pe mg Received your book of 
Becedy Hen Secscte. cha “Poultry Secrets.” It's an i} 
Rubinson 's Secret. Secret of exceptionally instructive 
Cliche i , ~ St ” a work, and worth $10 to 
a : . rev« 
Taste Fiddefent, hee any progressive poultry- 
chard’s Secret of Stopping man I would not care to 
’ — —s ' re ot Night take that for my copy if | 
FGG SEC we ; ~ yg owe could not get another. 
of Pres s . ecret o - 
Killing the Fertility of Eogs Robt. F Kingsland, 
Secret of Obtaining Winter Montville, N. J 
fous Secret he Angell 








Svsiem. Secret of F.ggs All the 






































































Year Secret of Hiaving Per he Farm Journal came 
; aes wis Secret of oa 
fect Eggs. Kot ecret of to hand, and later “Poul- 
Selecting Layers. Kulp s Se 
cret of Prodicing Great Lay try Secrets,” also arrived, 
ers. Professor Rice's Fat Hen all of which I was very 
secre Crane's Secret of glad to receive and have 
Holding Eggs tor Hatching 
Boswell's Secret of Testing been greatly interested in 
F ge: r. Wood Fee reading same, and think 
Hatching Secret you are doing a glorious 
sar wy SE Caets, puipes work in diffusing such va'u- 

oe Age of | ' ‘ 
as { Dressing Fowls P able knowledge for Oo 
Secret of Celery. Fed Broilers « property me little money 

H iced Stock ; y t fs you f 

muglow's Secret of Hig! : + 5 suger F. B. Meade, 

Prives for Ducks / Bre Boston, Mass 
far more tmportant an 
SECRETS OF EXHIBITING u 
Drevenstedt’s Secret of Exh nr ‘ As to “Poultry Secrets I 
bition Fowls EHewnlich's Se will say. | have lectured on this 
ret of Extubition F owls subject over the greater 
Zimmer Secr 3 portion of this state for 
Line Breechng ees the past hiteen years, 
Secret of | and have about every 
Marking 1 Ath EDITION book that is published 
S- t q on this subject in my 
Show Bids. La library and | consider 
Method wing , this book of yours the 
Geod Tails. Heck's S« NOW READY most valuable | know, 
vet of Adding £ chit by far, for the general 
: Sa . : 

aWeight Fishel'sSe- | Revised and up-to-date public 

ret ot Prepa Fowt L. A. Richardson 
for FE art hows | Manine., Ill 








Profusely illustrated, with many fine drawings and diagrams. 64 pages 
Then read the Offer below. 
Ph 





Have you use for such a book ? 









Che POULTRY SECRETS BOOK is sold in combination with the Farm Journal, ladelphia 

| FARM JOURNAL the sta urd paper f everyone who lives in or near the country, 

or ¢ i L ects ft \ parti iriy fine poultry depa tment, mor valuable 

t ‘ ve 1, 750,000 subscribers and more Groes evervwhere. 

Clea f nt civ practica Cut to fit everybody, young or old, 
villa " t { ¢€ any other pape d always has beet 
















~—| AN POULTRY ADVOCATE, Ne ut Ne \ k State paper, pub ished at Syta 
‘ | id matter, ilwan e!lcomed by the subscriber. Now in its 

SB weer 1 eded to be o best poultry pape published in the United 
States. We ¢ nize rities on the subject of practical poultry raising. 
Has @ quat it t Ooo pies pe nonth 





Poultry Secrets Book 


American Poultry ‘babes ate | 





Farm Journal cat " 





SPECIAL ( OFFER 






AMERICAN POULTRY ADVOCATE, 175 Hodgkins Block, Syracuse, N.Y. 









































forthcoming bulletin) that the beneficial | 

effect of legumes or non-legumes, was 

noted and recorded many years ago; in| 

fact, enrpirical observations on this sub-| 

ject were recorded more than one hun 

dred years ago in English books on agri-| 

culture Hence. the writer does not claim | The Dean removing scale from the tube of a return tubular boiler 
that he was the first to observe this effect. | 

Nor are Lyon and Bizzell justified in | SCALE 

making this claim for themselves It is| plays havoc with a boiler and digs deep into the coal 
the contention of the writer that he was] pile 

the first to demonstrate in an exact and And you can’t prevent scale from forming by the 


use of chemicals. 


(by properly controlled pot 
‘ , You must remove it by a mechanical cleaner, 


scientific way 


experiments) that diffusion of nitrogen 
. . ° 
compounds, out of the roots of legumes The Dean Boiler Tube Cleaner 
takes place, and that these nitrogen com 
hee ? _ : neg Is used by over 12,000 concerns to fight scale. 
pounds may diffuse through sandy soil It cleans fire tube or water tube boilers. 
and through porous earthenware, and It is operated by air or steam and cleans 10 to 30 
may be absorbed by non-legumes_ se)-/| tubes an hour. 
arated from the legumes in this manner Suppose you write for our booklet “* Scale Removal Made 
. A Easy.” which tells just how the DEAN does its work and how 
Jacosn G. Lipman, Director. it can save you money 
New Jersey Agricultural College Ex 


THE WM. B. PIERCE CO. 


319 WASHINGTON STREET BUFFALO, N. Y. 


periment Station, New Brunswick, N. J. 


GOERZ BINOCULARS 


Wooden Shoes 























To the Editor of Screntiric AMERICAN THE STANDARD OF 
In your issue of October 28th, 1911 
under the caption of “W oden Shoes,’ 
the United States Vice-Consul at Amst 
dam, Holland, is made to say that Lan 
caster County, Nebraska, is a large im-| 2 ARMY and NAVY 
porter of wooden shoes from Holland circles throughout 
For the benefit of your readers, anu pa! the world 
ticularly the enlightenment of the Hon-| We also manufacture High- 
orable Vice-Consul, we would like to | stade Photographic Lenses 
; x x and Cameras. 
have it understood that Nebraska is thor o 
. seas 1 Send for our new illustrated catalogs 
oughly civilized and we have the lowest 
percentage of illiterates of any State in Cc. P. GOERZ AMERICAN OPTICAL CO. 
the Union The United States Custom 317 East 34th Sweet, NEW YORK, Bt. ¥. 
House was opened in Lincoln twenty S 
years ago, and a search of the records LESCOEE 
of importations fails to disclose a single é 
? . . - aa FIELD 
shipment of wooden shoes for any firm eres 
in the State 
the Sta . . 599 A WEEK 
You might be interested in knowing MENDETS 
that the largest wooden (shoe) sole fac- 
nn . thi : ° : . nstant n graniteware, act eater tng ths, . 
ory in this country is located at Colum- cooking utensile, et No heat, solder, cem et » 
: se ther tar —, So _— ple be 10a, Dy ete 
bus, Nebraska, sixty miles north of Lin ~ oe etnaee bas My — prorat i e aceate. Wert 
, . " olle . y 
coln, and that the entire output is con- —= . 192 amsterdam, 5.1 
sumed in the territory lying east of Ohio PHIL ADELPHIA 
and north of the Potomac River Th 
r. S. W " St. I 
Ss 
. WwW ‘ WHITTEN, HAMCS 
Secretary Lincoln Commercial Club 


Lincoln, Neb Walnut and 13th Sts. 
Ideally located in the 


center of business 



























































Lieut. Rambaldo—The End of a and social life 
Promising Career 335 Rooms — 275 Baths 
‘OME months ago the Screntirn Rooms $2.00 per day up 
J AMERICAN mentioned the daring } Room and Bath, $2.50 
project, conceived by Lieut. A. E. Ram f per day up 
si d D. Re Suites of 2 to 6 Rooms 
baldo, of the Dutch navy, of exploring || | a id 
the interior of New Guinea by drifting wibee We, AA Famous for its cuisine 
. oo * abd ta «> ~_ a . | 
over it in a balloon. This plan found SaaS PSI | Like ——~ Eugene G. Miller, Mgr. 
many warm supporters in Germany, 
where it was chiefly promoted, but had & ) Pri it, Y Own 
at length to be given up, as the necessary n = 
funds were not forthcoming , ‘ ; Ww chery ter 
tece ‘ws has e rereive ths natn catalog, TYPE, onsée er, & 
Recently news has been received that THE PRESS ©0., Meriden, Connecticut 
Rambaldo met an untimely death in 
Java on August 5th, while making a 
balloon voyage, in company with Lieut. NEW — WONDERFUL 
, . : : Standard-Gillett Safety 
van Steyn, also of the Dutch navy, from Pestle can bo glensd enpulere LiL) t) 
Soerabaia in the direction of Semarang. Brightest light known. Twice as bright ai as 
: electri: one cen 
In attempting to make a landing in a BSotil sof melo he seer 
forest, Rambaldo had climbed into the] | ffsdtaccdcheular No. 26.7 = “ste fs 
upper branches of a tree: a sudden up- Standard-Gillett Light Co., 
ward movement of the balloon pitched 8-12 St. igo, U. S.A 
him to the ground, while his companion 
was carried away in the lightened bs A SPLENDID CHRISTMAS GIFT 
ghtened 4 
loon His lifeless body was recovered “Ideal” Wright 
the following day Van Steyn effected A ] 
a safe landing eropiane 
‘ Absolutely Guaranteed 
Rambaldo, who was not yet thirty to Fly 
two years old at the time of his death, Complete materials ready to assemble with pl 
was an aeronaut of the type that is com-|| Uns The only 3 ft. Br-plane Modelof 
moner in Germany than elsewhere. He 25c ve ne mate zis) = Sales 
> . no materials or 
was a keen student of the new science Compicte mat ready to assemble with plan a | $3.00 
of aerology, and spent many months in on $ Yoot Model Bleriot Mo — 25e. extra 
studying the methods of upper-air re- Se for Plan and Directions (no materials 
search at Lindenberg Observatory and at : for building this Bleriot Model ; 
other aerological stations. Subsequently |} \y"*y %" sed des Needles cabrrenge “i “ 
he made a tong and valuable ser‘es of ~~ % easpnagpity oly matin co 
fl va : . IDEAL AEROPLANE & SUPPLY CO. 
kite observations during a cruise to the 83-84 West Broadway New York City 
West and East Indies on board the Dutch 
man-of-war “De Ruyter.” Having been 4 H i 
a ; °e0 !No. A. Wizard Monorail Jumping Top 
ordered to duty in Java, he founded an ° " . T 
|aeronautical society in that colony, and No 9. Wizard 6 Minute Jumping op 
ia : : : Travels 50 F et on Inclined Wire, Either Outfit, 
took an active part in inaugurating Revolves 10,000 Tiwes Minute with comple ¢. Sie., 
the aerological work of the Batavia Ob- Pall of the Cord. Jumps from t insenines ig 
1 and t . ning. Spit 
servatory, the brilliant results of which pot finger, end of 1 lize of en 
during the last few months have added ee en 
much to our knowledge of the upper at-| | Polished Jumping Shell, Mono- 
mosphere rail Carriage, Wire, Cords, ll- 
8] . ‘ . lustrated Directions. 
At the time of his death he was plan- , 
ning to return to Europe to take a course 
in aviation, and had recently published 
in the German aeronautical press the 
outline of a project for introducing this 
art on an extensive scale in Java, for 
» oa . IZARD CO., 129 W. . NY. 
scientific and practical purposes. ws ae 
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Little Things that 
Make a Big Winner 


L.C. Smith & Bros. 


. 
Typewriter 
(BALL-BEARING, LONG-WEARING) 


Typebar ball-bearings made likea watch. 
Carriage, to move at a feather touch and 
stand at any point, unshakeable. Es- 
capement, lightning swift, in its get- 
away from the operator’s nimble 
fingers. Touch, smooth, easy, with 
snappy response. Shift-key lightened 
to one-third ordinary pressure. 


Careful, painstaking applica- 
tion to such fine details of con- 
struction have given you a 
typewriter that gets big results 
and does satisfactory work— 
all kinds of it—without a bit of 
fuss or needless effort. 

Your stenographers will like the L. C. 
Smith & Bros. Typewriter because it 
enables them to do better work, do it 
easier, and do more of it. You'll want 
it, yourself, for the same reasons and 
also because, on account of the ball- 
bearings throughout, it keeps in better 
order and gives much longer service. 

Send for ‘Another Decision by Experts** 


telling how the Savage Arms Company 
chose @ typewriter equipment. 


L. C. SMITH & BROS. TYPEWRITER CO. 
Branches in all large cities 


Head Office for Domestic and Foreign 





iE BEST» 









A complete lighting plant in 
itself. Makes and burns tts 
own gas. Cheaper than kero- 
sene and more bri.liant than 
electricity or acetylene, For 
homes, st factories, 
churches, etc. Made in over 
200 styles. Every lamp war 
ranted. Used in every civilized 
country on earth Agents 
wanted, Write for catalogue 
and prices. 


THE BEST LIGHT CO, 
87 E. 5th Street, Canton, 0. 


es, 
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As the most efficient device 


made for pumping water by water, 
Raises water 30 feet for each foot 
of fall—no trouble “ 

Datis 


RIFE 
RA 


or pumping expense. 
faction guaranteed, 

Booklet, plans, estimate, FREE. 

RIFE ENGINE CO. ; 
2533Trinity Bidg., N. ¥- 


Gun INSURANCE | 
For 50 ¢ 


a. Pry.a50-cent new size bottle of 
3-in-One”’ and insure your gun 
against wear and tear and repair 
expense. 

**3-in-One"’ has the most won- 
derful lubricating, cleaning, polish- 
ing, rust-preventing, gun-saving 
qualities. 

Every action part works easier. 
Surer, truer, if oiled with ‘*3-in- 
One.” Saves wear on delicate parts. 
*3-in-One’’ is a penetrating, non- 
drying oil. Won't gum, harden, 
or collect dust no matter how lon 
gun stands. Removes residue o 
burnt powder ‘‘clean as a whistle.’ 
All big gun factories use it. Con- 
tains no acid. 


Buy the economical 50-cent 
size—just 8 times as large as 10- 
cent size—2'% times as large as 
25-cent size! 

FREE Write for sample 

bottle and ‘‘3-in- 
One” Dictionary. Library 
Slip free with each bottle. 


“3-IN-ONE” OIL CO. 


42AZG . 
Broadway New York City 





































Kindly keep your queries on separate sheets 
of paper when corresponding about such mat- 
ters as patents. subscriptions, books, etc. This 
wil! greatly facilitate answering your ques 
tions, in many cases they have to be re- 
ferred to experts. The full name and address 
should be given on every sheet. No attention 
will be paid to unsigned queries. Full hints 
to correspondents are printed from time to time 
and will be mailed on request. 


as 


(12572) Ss. 


B. asks: If a meter were 


attached to the wire of a five-horse motor 
and the current (500 volts) turned on for, 
say, one hour, running only single motor, 
would it use as much juice in one hour as 


if the motor were doing full five horses’ work? 


A. If a five horse-power electric motor is 
run witheut load, it will only require the 
current to turn it which is able to overcome 
the friction of the parts of the motor. If full 
load is put upon the motor, it will then re- 
quire five horse-power to turn it This is 
exactly the same as any other machine, a 
grindstone, for instance A boy can turn it 
swiftly when there is nothing grinding upon 
it; but if a man holds a scythe upon it, bear 


even a man might 
Power 
propor- 


with all his force, 
to keep the stone in motion. 

furnished to any machine in 

work called for the 


ing down 
not be able 
must he 
tion to the 


from machine 


onte 
1573) 


2é asks: 1. What 
found the 
any chemical 
heat? \ Atmospheric 
of 21 of 
cent of nitrogen about 
and a minute trace 
krypton, hydrogen. 
produced 


(1 
the 
phere 


G. W. M 
elements 
there 
to 
up 


are 
chemical in atmos 
? Is 

subjected 
made 
78 
nt 
if helium, 
No 


heating 


change 
when 


iir is per cent 
oxygen, per 


of argon, 


1 per ce 
xenon neon 


chemical « is by 
the 


other 


simply 
unless 


hange 
to 


substance is 


air any moderate degree 


some which can be 


present 
At the 
nitrogen 


burned with the 
of the 
combine 
2. How 
science 
and 
of potash or binoxide 
heated in a_ retort 
the latter is simply 


oxygen 
the 
nitric 


temperature 


electric are and oxygen 


nitrous oxides 
in 
industrial 

chlorate 
The 
manganese 
into 


and form and 


used medical 
for 
from 


is commercial 
produced? A 


medical 


oxygen 
Oxygen 
made 
of 
with 


purposes is 
from sodium 
former is 
dropped 


dioxide, and 


water 


(12574) E. J. L. 
uch bother to advise the 
feet in a of stone? The 
printed authorities all se¢ to 
claim that there 
of not a 
is everywhere the same 

Ibly feet long and 1% by 1 
make it contain 24% cubic 
tanen at 25 feet, b * 
different If al! 
could dropped and 
in feet, ete., it would 
matters. 


Will 


number 


it be 
of 
dic tionary 


too 


cubie 


asks: 
me 
and 
24%, 
16% 


measure 


nerch 


m on 


agres 
but masons here are only 
A. A 
whose 
te he 
which 
It is 


other 


“perch” masonry is 


value It seems 
foot, 
feet 
has 


usually 
would 
often 


values 


cubic 
such 


in places. 


peculiar he our 
work 


greatly 


measures 
measured yards, 
simplify 
(12575) J. B 


Cc 


asks how to oxidize 


silver \. 1. Add four or five thousandths am 
monium sulphide or potassium sulphide to 
water at a temperature of 160 to 180 de 
grees Fahrenheit When the articles are 
dipped into this solution an iridescent coat- 
ing of silver sulphide is produced, which, 
after a few seconds, turns blue black if al- 
lowed to remain in the liquid Remove, rinse, 
scratch-brush, and burnish when desired. 
2. There are two distinct shades in use, one 
produced by a chloride, which has a brownish 
tint, and the other by sulphur, which has a 
bluish-black tint. To produce the former it is 
only necessary to wash the article with a 
solution of sal ammoniac (ammonium chlo- 
ride) 3. A much more beautiful tint may 
be obtained by employing a_ solution com- 
posed of equal parts of copper sulphate and 
ammonium chloride in vinegar (or dilute 
acetic acid). The fine black tint may be pro- 
duced by a slightly warm solution of sodium 
or potassium sulphide. 4. Bromine, 5 gr.; 
potassium bromide, 5 dwt water, 10 072.; 


boil the silver in this usually 2 to 5 minutes, 
then polish with rouge. 5. Dissolve sulphate 
of copper, 2 dwt.; nitrate of potash, 1 dwt.; 
ammonium chloride, 2 dwt., in a little acetic 
Warm the article apply the solnu- 
with a camel's hair pencil and expose to 
the fumes of sulphur in a closed box Parts 
not to be must be coated with wax. 
6. Dip the clean silver article in a solution of 


acid and 


tion 


colored 


sulphide of potassium (liver of sulphur), 2 
dr. to 1 pt. of water. Heat this solution to a 
temperature of 175 degrees Fahrenheit Im 
merse for a few seconds only, when the arti 
cle becomes blue black For a velvet black, 
dip the article, previous to oxidizing, in a 
solution of mercurous nitrate and water, and 
rinse. Then dip in the sulphide solution as 
above. For a brown shade, oxidize the potas- 
sium sulphide as above, then dip in a liquid 
composed of 10 parts of blue vitriol and 5 


parts of sal ammoniac to 100 parts of vinegar. 
After oxidation, brush with a scratch brush 
very lightly. to brighten and variegate the 
surface. There are many other methods, 
among which will found the following: 
7. Expose to the vapor of chlorine. 8. Use a 
solution of equal parts of copper sulphate and 
ammonium chloride dissolved in vinegar, 


be 
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ATERMAN’S IDEAL is one of the very few gifts 










yan which the receiver can put right in pocket or purse for 
a constant use. If everyone had the selecting of their 
ey (own Christmas presents this is the kind that would be purchased 
= «Asa gift to anyone, or for yourself, there is not another article 





that shows better purchasing discretion than Waterman's Ideal 
Fountain Pen — it is a compliment to your taste 







This pen is made in a very wide range of sizes and styles in 
order that the pen technique of every writer may be individually 
suited, Your selection may be exchanged until satisfactory 
W hether you buy a plain Waterman’s Ideal or one studded with 
diamonds, the quality is of that same successful standard which 
the careful workmanship and Waterman patents have 
brought to continued perfection. This is the gift fer 
people who are hard to suit. 
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Tue STANDARD RAILROAD 


OF 


AMERICA 


Railroads are known by the 
service they render. The 


PENNSYLVANIA RAILROAD 


by always giving its patrons the 
the best kept and 


has gained its title 
best that can be provided 
protected roadbed and track, the newest steel 
equipment, the most satisfactory dining car service, 
and the fastest time consistent with safety. Its 


standard is exemplified in the 


“Pennsylvania Special” 


which makes the less than 18-hour run between 
New York and Chicago with clock-like regularity. 


Leaves New York - - = 4.00 P. M. 
Arrives at Chicago - - - 8.55 A.M. 
Leaves Chicago - - - 2.45 P. M. 
Arrives New York - - - 9.40 A.M. 


The New York portal to this splendid service is the 


Pennsylvania Station 


32d Street, which 


typihes by its simple grandeur the excellence and 


one block from Broadway at 


high character of Pennsylvania Railroad service 


throughout 




















@ How it is constructed, how much it 
= cost, is it practical from an archi- 
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| ral and engineenng standpoint ? 
|| These and other important questions relating to the structure are discussed in a good thorough, illustrated article published in 
1} natific American Supplement 1685. Price 10 cents by mail. Order from your newsdealer or from 

| 

i] MUNN & COMPANY, Inc. Publishers 
| 361 Broadway, New York 
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It’s the nearest fool-proof—nearest careless- 
clerk-proof filing cabinet ever devised. It’s easier to file correspondence quicker, and more accue 
rately in a Multoplex Cabinet, because the drawers have Inside Metal Adjustable Partitions. These 
keep each folder upright and easy to get at. 
r sege . 
VES LTO, Filing Cabinets 
of PLEX 
—they enable your file clerks to do quicker and better work 
make misfiled or lost letters almost unknown 
—can be filled to capacit y—5,000 sheets—without crowding 
—insure instant locating of desired papers 
—prevent crumpling or tearing of filed correspondence 


—effect big saving in drawer equipment, as no guide cards are 
needed and light weight, less expensive folders can be used. 


mean efficiency and economy 
for many reasons— 





No Follower Block 
True Vertical Filing 
No Waste Space 











s id oi 9° It covers fully each money saving point, out- 
Write for Our Book ‘‘Faultless Filing’’ Today Be a eee ae es 





eonstraction of our cabinetse—tells of our new check Ole system, & wonderful convenience, tells you vars 
Py you'll want to know about our cabinet from your viewpolnt as the man with the filing system to finance. rite 


> for the book today, mentioning your Orm name and tn what capacity you serve. 


, CANTON MFG. COMPANY, 1386 E. Second Street, CANTON, OHIO 








| ships, 
| due to his 


NEW BOOKS, ETC. 


Tue Unirep States Navy. A Handbook 


By Henry Williams, Naval Constructor 
U. S. Navy. New York: Henry Holt 
& Co., 1911. 228 pp. Illustrated with | 


half-tone engravings and| 
Price, $1.50 

A naval constructor, above all 
nished for the task of telling the 
things he wishes to know 
States Navy For not 
familiar with the 
from keel to 
having 


numerous 
line cuts 
men, is fur 
layman just 
about the 
only is he ab 


the very 
United 

solutely construction of the 
fire-control platform; but, 


spent several years at sea 


in perfecting himself for his profession, he ts 
thoroughly with the 


acquainted operation of 


these ships at sea, and the routine life of the 
officers and men both ashore and afloat The 
i1uthor was prompted to write his book after 


letters which came to 
information  re- 


answering many of the 


the Department requesting 


garding the Navy The work is intended pri 
marily for the information of persons having 
some interest in naval affairs—and Mr. Will 
iams has succeeded in writing a book which 
does this without being too technical The 
Handbook is written also with a view to sup 
plying newspaper men with the information 
they so frequently apply for. Furthermore 
the writer has had in view the desire of the 
friends of enlisted men from the interior 


States for information regarding the ships and 
the service rhe work has been well done It 
opens with a brief history of the Navy. Then 
follow chapters on The Navy's Organization ; 
The Navy's Personnel; The Man-of-War in 
Commission: The Different Classes of Ships; 
A Description of the Equipment, etc., of Our 
Ships: High Explosives, under which are 
treated mines, torpedoes, and aeroplanes; The 
Designing and Building of a Warship and the 


Drydock The work closes with a chapter on 


The National Defense,” in which the para- 
mount importance of an adequate navy is 
‘learly proved. We give this work our hearty 


commendation 


THE 
Life in 
Johnston 
Houghton, 
$1.75 
This 

and valuable 


A Diary of Napoleon's 
Own Words By R. M. 
Boston and New York 
Miffiin & Co. 526 pp. Price, 


CoRSICAN 
His 


distinct 
enormous 


book is to be welcomed as a 
addition to the already 

biographical literature which 
with the life and character of Napoleon 1 In 
the endeavor to get a true perspective of that 
most extraordinary man of the eighteenth and 
nineteenth = ce historian and bio 


mass of deals 


nturies, the 


graphical writer have tried many points of 
view Perhaps, after all, the most effective 
method of putting one in touch with Napo- 
leon is to let him speak for himself, and this 
Mr. Johnston has done by presenting the diary 
of Napoleon's life, written in his own words 
|} A perusal of this work puts us in very inti- 
mate touch with the man himself; and one 
lays it down with the conviction that not 
the least among the qualifications of this ex 
ceedingly versatile genius was his ability to 
speak and write tersely and with a great 


with his 
these ex 
diaries, 


iNumination Commencing 
military 
chosen 


power of 
earliest days in the schools, 
tracts, judiciously - 
correspondence private 
proclametions to the 


from his 
and political, 
army and the people, 


give a view of Napoleon quite devoid of dis- 
tortion, which is inseparable from a partisan 
biography Perbaps the most marked impres- 
sion left by this book is that of the intense 


humanity (as distinguished from the all-but- 
total lack of humaneness) of the great soldier 
He had his full share of the vanity and petti- 
ness of human nature Never, until reading 
this work, did we appreciate how largely Na- 
poleon’s success was due to the fact that he 
engineer It was the practical and 
constructive in the man that won him lasting 
honor as the promoter of great public works, 
and carried him like a thunderbolt through the 
best armies of Europe 


was an 


Naval Srratecy. Compared and Con- 
trasted With the Principles and Prac- 
tice of Military Operations on Land 
Lectures delivered at United States 
War College, Newport, R. I., between 
the years 1887 and 1911. By Rear- 
Admiral A. T. Mahan, D.C.L., LL.D., 


United States Navy; author of “The In- 

fluence of Sea Power Upon History, 

1660-1783,” “The Influence of Sea Pow- 

er Upon the French Revolution and 

Empire,” “The Life of Nelson, the Em- 

bodiment of the Sea Power of Great 

Britain,” ete. Boston: Little, Brown 

& Co., 1911. 475 pp.; 8vo. Maps and 

plans. Price, $3.50. 

The author of this work needs no introduc- 
tion. Always well known in the U. S. Navy 
as an able lecturer on naval strategy, he was 
but little known abroad until the appearance 
of his great work, “The Influence of Sea 
Power upon History,” which brought him in- 
ternational repute. At once he was recognized 
ibroad, and particularly in Great Britain, as 
the foremost authority on the great question 
of the importance of the command of the sea 
as the deciding factor in the struggles of the 
nations for supremacy. 


This new work contains the results of al- 
most a lifetime's study of the subject. Ad- 
miral Mahan has here prepared for book 


publication his lectures on naval strategy 4eliv- 
ered at the Naval War College, Newport. 
Admiral Mahan has given the lectures a 


and | 


“Inventors and Inventions” 


NEW BOOK JUST PUBLISHED BY H. ROBINSON 
33d ST., NEW Y INDISPENSABLE AND 
RESTING TO EVERY INVENTOR OR PRO. 
TIVE. INVENTOR. PROFUSELY ILLUSTRATED 
TH BOUND, $1.00. IT TREATS AU THORITA. 


| IN A CLEAR, POPULAR AND ENTER. 
| NG STYLE THE FOLLOW ING SUBIEC TS: 
How to Invent. Financing a New Invention. Market. 
ing a New Invention. Advice toInventors. The Glory of 
Invention. Pictures of Famous Inventors. Various Ways 
Employedto Cheat ard Rob Inventors. Present Avail- 
| able Means of Protecting an Invention. Treatment the 
W orld accords to Them, and Other Important Subiects. 
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. . 
Stories of Useful Inventions 
By S FE. FORMAN, author of 
A History of the United States."’ etc 


‘ stories of human 


Sixteen ‘* true stories,”’ 
progress as shown in man’s making of 
the match, 
tions which are most useful to man in 
his daily life, told to stir and hold the 
interest of the reader. 


the stove, and other inven- 


young 
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We have been 
asked 


If we use the name of the subscriber 
when writing to the people whose names 
appear on the lists sent in by our friends. 


Of course we do not mention the name 
of the person who sent us the list without 
permission. If this doubt has deterred 
you from sending us a list don't wait any 
longer, send in the list at once and rest 
assured that your wishes regarding the use 
of your name will be respected 


All you need do 


Is simply send us the names of those 
whom you think the **Scientific American” 
will interest and we will do the rest. Of 
course the more names you send us the 
better will be the results obtained and the 
longer the period for which your personal 
subscription will be extended. 


For each new subscription received from 
the list you send us we will extend your 
subscription four months. Thus if we get 
three subscriptions from your list we will 
extend your subscription for a full year. 


Don't fail to put your name and address 
on each list you send us, so that we may 
be enabled to give proper credit. 


Mail all lists to Circulation Department, 
Yar Cx, American, 36! Broadway, New 
York C 
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Learn Watchmaking 


We teach it thoroughly ip as many montns as it 
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ticeship. Money earned while studying. Positions se- 
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Veeder Counters 
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tions. Cut full size. 
Booklet Free. 
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18 Sargeant St., Hartford, Conn. 
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uchometers. Counters 
and Fine Castings. 
Represented in Great Britain by 
Markt & Co., Lourrep, 6 City 
Road, Finsburs Square, London, 
E. C., France, by Markt & Co., 
Limrrep, 107 Avenue Parmentier, 
Paris, Germany, Austria Hungary and Scandinavian 
Lepw. Loews & Co., Hutter Stensse 17-20, Berlin, 
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Why net enjoy absolute comfort 
in your automobile over all kinds 
of roads? You can accomplish 
this if your automobile 1s equip 
ped with the 
The New 1912 FLENTJE 
Automatic Hydraulic 
= Jounce & Recoil Preventers 
in a class by itself 
j “BEST IN THE WORLD” 
dase Garman Tose 
In a short time you will save the 
cost of the preventers on tires and springs and engine and 
body of your car, 
Try a set on thirty days’ free trial and three vears’ guaran 
tee. and be convinced of the correctness of my claims 
$5000 a side to any sbock absorber manufacturer to dis 
prove that “The Flentie”’ is the best im the world. 
For further rr} apply to 
ERNST FLENTJE, 1 
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Inventors! 
Start a Shop 
of Your Own 


Instead of paying some one a profit 
to furnish power for your small shop 
or experimental room, buy an I H C 
Gasoline Engine and start a shop of 
your own. 

A small shop, with a lathe, shaper, 
power hack saw, drill press, emery 
wheel, and portable forge, can be run at 
a surprisingly low cost fot power when 
an I H C engine is installed. You 
can shut the engine down when not 
needed, cutting off all expense, and can 
have its full power ready to use within 
a few seconds after starting it again. 





Furnish your own dependable power 


with an 

Gasoli | 

Engi 

They are made in all styles and sizes, 
one of which is just what you will need. 
All IH C Engines have proved them- 
selves the simplest, strongest, most 
reliable, most economical, and most 
durable power outfits made. Let us 
send you the facts. 
Write now for catalogue. Read about 
I H C superiority in design, materials, 
and workmanship. Then decide to 
buy one and furnish your own power 
If you wish, we will help you decide 


on the size and style of engine best 
suited to your needs. | 





International Harvester 
Company of America 
(mNCORPORATED) 

15 Harvester Building 
CHICAGO USA 























Build Your ‘Own Motor 
from a set our castings. Motereyele, 
Marine or eamensen Our finished, attach 
able outfits fit any wheel. Send stamp tor 
particulars. 


Steffey Mfg. Co 


2941 W. Girard Ave. 






Philadelphia, Pa. 





OW E R Purposes 
The High Powered, Light 
Weight Cushman Engine 

measures out just enough gas- 
oline to do the work required. 
Advanced 4cycle type. Weight 
under 200 lbs. 4 h. p. rating 
but actually develops over 
5 full borse power. 










7 Easy speed changing is 
butoneofseveral marks 
of superiority. Special 
friction clutch pulley 
with belt and chain drive. 
Sold on 10 year guarantee. 


CUSHMAN MOTOR WORKS, 2970 N. St.,Lincoin,Neb. 


Use KEROSENE 
Engine FREE! 


Amazing “DETROIT” Kero. 
gene engine shipped on 15 days’ 
FREE Trial, proves kerosene 
cheapest, safest, most powerful 
fuel. if satisfied, y lowest 
price ever given oa reliable farm 
engine; if not, pay nothing. 


Gasoline Going Up! 


Automobile owners are 
burning up so much gaso- 
jine that the world’ssupply 
is runoing short. Gasoline 
is 9c to 15c higher than gous 
















oil. Still go 
ints of coal oif dos work rot . 
ree pints gasoline. No ' , Cyl- 
Waste, no e oe no g ster 
explosion from coal o carbonize 


Amazing “DETROIT” 


The “DETROIT” is the only cnaing that handles 
Coal oil successfully; uses alcohol, gasoline and benzine, 
too. Starts without cranking. Basic moe three moving 
rts—no cams—no sprockets—no gears—no valves—the utmost 

ry swak'%. power and strength. Mounted on skids, All sizes, 
p., in stock ready to ship. Com mes crmig o just 
EDS Comes all ready to run. 
churns, separates milk, grinds feed, home 
electric- ~lighting plant, Prices (stripped), $29.50 up. 
any place on 15 days’ Free Trial. Don't buy an engine 
amazing, money-saving, pmoaes 


|} On the 
; cation 


|} result in 





till ou erent 

DETRO as Thousands in use. Costs only postal to 
out. If yc ~~ oan iy wih. your neighborhood to write, ae ‘ 
you Special Extra-Low Introductory price Write! 


Engine Works, 127 Bellevue Ave., Mich. 


}of their construction. 


methodical revision, developing them to in- 


clude present conditions, and showing the con 
clusions to be drawn from the three most 
recent wars in which navies have borne an 
active part: Japan and China in 1894, United 


States and Spain in 1898, and Japan and Rus- 
sia in 1904. The contribution of each war 
to the subject was considerable, the last 
named being especially fruitful in furnishing 
examples of correct and incorrect naval 
strategy. He shows the principal strategic 
strongholds existing to-day, tells how the bal 
ance on the sea is maintained, and 
how it readjusted if Germany con- 
tinues to increase her navy. He takes up the 
subject of coast defenses, both as proteetion 
to the country and as bases of supplies, re- 
marks upon distribution of fleets, and explains 
the changes and tactics made necessary by 
recent devices, such as the wireless. Defining 
naval strategy simply as “the proper use of 
means to attain ends,” his analysis of the 
naval of history from this view-point 
brings a subject supposedly technical and diffi- 
cult within the comprehension of the average 
reader. 


of power 
may be 


events 


Cost - KEEPING FOR MANUFACTURING 
PLANTS. By Sterling H. Bunnell, Ph.B., 
M.E. New York: D. Appleton & Co., 
1911. 8vo.; 233 pp. Price, $3 net. 


To reach its highest efficiency a manufactur 
ing plant must be watched as a doctor watches 
a patient. It is the cost-keeping department 
that mus point out the weak spots and indi 
cate a remedy. Without accurate knowledge 
of weak spots—that is, of instances where the 
cost of operations exceeds or approximates the 
selling price—remedies are mere guesswork 
other hand, there is so much of compli 
and red tape about many cost-keeping 
systems that manufacturers hesitate to adopt 
them. Mr. Bunnell, while avoiding in great 
measure the encumbrances incident to thes« 
systems, sacrifices nothing of efficiency. He sur 
veys the field of cost-accounting in a general 
way, gives some valuable counsel on the in- 
troduction of an adequate system, and then 
proceeds to sustain and amplify the general 
principles by reducing them to practical appli- 
cation. All the necessary accounting forms are 
drawn and their uses explained, so that the 
routine of cost-keeping may be established with 
the least amount of labor and worry, and may 
accurate and progressive knowledge 
of vital facts and details. He clearly demon 
strates that the efficiency of this department 
and the prosperity of a business are very 
related. It would be hard to find a 
more enlightening or sensibly-written work on 
the subject. 


closely 


MOEDEBECK’S TASCHENBUCH FUR FLUuG- 
TECHNIKER UND LUFTSCHIFFER. Berlin: 
Verlag von M. Krayn, 1911. 920 p.; 


228 illustrations. 


Moedebeck 
handbook 
dirigible at that 


It was in 1895 that the late Capt. 
issued his admirable aeronautic 
When we consider that the 
time had hardly developed much beyond the 
experiments of Renard, and that Lilienthal 
alone had made any experiments in dynamic 
flight, we can readily understand how bold an 


undertaking Moedebeck’s was Yet he carried 
through his scheme with good judgment and 
with such foresight that his book proved a 
boon when the dirigible really took its place 
in our daily lives. In the first edition it was 
almost out of the question to devote much 
space to the flying machine for the simple 
reason that the flying machine as we know it 


did not exist. In the second edition, issued in 
1903, the remarkable performances of the dirig 
ible still took up the major portion of the book 
Unfortunately Capt. Moedebeck was not spared 
to revise this last edition. That task has been 
intrusted to Prof. Suering, of the Royal Meteor 
ological Observatory at Potsdam. That he has 
done it ably follows almost as a matter of 
course from his scientific standing. As it now 
comes to us, the book is divided into the fol- | 
lowing chapters: Gas (The Physical Proper 
ties of Gases and Technology of Gases); At 
mospheric Physics; Aerological Observations; | 
Kites and Parachutes; Balloon Technics; Navi- | 

| 

| 

| 





gating a Balloon; The Basis of Balloon Navi- 
gation; Practical Aspects of Balloon Naviga 
tion; The History of the Airship; Airship Con 
struction, Practical and Theoretical; Naviga 





tion of Air Vehicles; Animal Flight; Gliding | 
Flight; Technics of Flying; Engines for Air- 
ships and Flying Machines; Aerial Propellers: 
Society News; Tables. | 
Artistic Homes. By Mabel Tuke Priest- | 

man. New York: A. C. McClurg &| 

Co., 1911. 8vo.; 148 pp.; illustrated. | 


Price, $2 net. 


There is a steadily increasing appreciation | 
of sensibly-planned and at the same time ar. | 
tistically satisfying houses that is encouraging | 
to those of us who wold have America sur 
pass her older rivals in modes of taste as well 
as in business methods. A home that is pleas- 
ing and restful to the eye contributes sub 
stantially to the contentment and education of 
mankind, and costs no more in the long run 
than many of the pinnacled and castellated 
atrocities we see around us. The growth of 
this appreciation of the truly beautiful and use- 
ful in home-making has been fostered to no 
small degree by such works as Mrs. Priest’s 
“Artistic Homes,” in which are described and 
pictured ideal dwellings visited by her in this 
country and in England, with concise state- 
ments of their cost and all the essential] details 





“SWAN SAFETY” 


Fountpens for Christmas 


They are made for continuous practical service and for 
that purpose are unexcelled. The construction is simpli- 
city itself, There are no complicated parts to break 
or get out of order. The “Ladder Feed’’ and the 
“Gold Top Feed’’ furnish the exact amount of 
ink required, and automatically prevent flood- 
ing or skipping. The “‘Screw Down Cap” 
creates an ink tight chamber around 
the pen point and renders leaking or 
sweating absolutely impossible no 
matter in what position the pen 
is cared. The nib is of 14 
karat gold, tipped with ind- 
jum and is practically 
wear proof. 


































Made in a 
variety of Sizes 
and Styles to suit 
all requirements. 















































may be depended on 

for years of satisfac- 
tory service and on 
account of its ab- 


“SWAN” 


is always an ideal 


For the man who 
wants a pen for practical 


work none can equal the 


“Swan Safety.” A pen solute reliability 
for every purpose. Nibs to is indispens- 
able to the 





suit the requirements of all 
styles of handwriting. 

For the Bookkeeper the 
Posting pen is unexcelled, and 
ioe Celene eae Not a Toy but a real help 
in gold and silver is offered. for busy men and women. 
Prices, $2.50 and up, at all Stationers and Jewelers. 


MABIE, TODD & CO. 
(The Makers) 
Maiden Lane, New York 209 So. State Street, Chicago 
124 York Street, Toronto 79.80 High Holbom, London 
MANCHESTER PARIS BRUSSELS 








ant memories of the 


donor for years to come. 










oO 








SYDNEY 





The only bond paper whose 
method of distribution 
assures you 


Impressive Stationery at a Usable Price 


CONSTRUCTION 


Best at the Prue 


With Envelopes 
to Mati’ 


Made in White 
and S1x Colors 


BOND 
That economica/ method of distribution is simply selling 
direct to responsible printers and lithographers in 500 /4. 
lots and upwards, instead of through /ca/ jobbers in 
ream \ots to any printer. You save the jobber’s profit 
and the heavy expense of handling small lots if you 
secure your business stationery on Construction Bond. 


You can obtain such stationery from the most responsible printers 
and lithographers in practically every city in the United States — 
from Boston to Los Angeles and from the Twin Cities to Galveston. 
Ask us on your business letterhead or card and we'll send you the 
names of those in your locality and a complimentary portfolio of 
specimen letterheads on Construction Bond. 


Other fine bond papers will produce impressive stationery; but only 
one fine bond — Construction Bond — has the economical method of 
distribution that assures you Impressive Stationery at a Usable Price. 
Send your business card for specimen letterheads. 











W. E. Wroe & Co., 1015 Michigan Ave., Chicago 
















































































Ciena” 


ITH the unquestioned reliability of 
established through 
twenty years of service—we have combined 
for 1912 the utmost in style and luxury. The 
many models offer a wide range of selection. 


Haynes cars 














The two standard Haynes chasses 
Model 2 M)-horsepower, 4 x9 
. 4¢ t Uw 
heel base, and model Y )-6f 
5 « 54 motor, 37 in. x 5 
. t4/ ba a 
built with the following ly desig 
Mode i m 
door 1 $2/ Ot large 
he t Four r Subur 
ba S$. 0 ( (Coupe 
$2450; Limousine, 327/96 
Model Y- Seven-passenger, fore 
door Touring, $3000; Four-pas 
senger Suburba $3000 ; Newport 
Limousine, $3800; Berlin Limou 
sine, $3904 
Regular equipment includes Exse 
mann dual magneto, Stromberg Model 
arbureter, silk mohair top, wind 
shield, Prest-O- Lite tank, five ‘amy 
Varner 60-mil speedometer extr 
Donan remountable au atn 
gasoline gauge Lighting ¢ sed 
ars is combination elect and oil 
but all models are demgned a 





fynamo electri 


Write today far 


name vearest Haynes dealer 


Dept. E. 





HAYNES TOMOBILE CO. 
MO, IND 


12 Michigan Ave 


Al 





KOK 
New Y 








1715 Broadway rk 17 Chicago 
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H. B. ROELKER 





The Allen Dense-Air Ice Machine 


was introduced into the U.S. Navy in 1886. Since then 215 
more machines have been placed on our naval vessels, providing 
to the whole crew daily fresh meat and vegetables, cool water 
and ice, and cooling the powder magazines. The early ones are 


still doing their work regularly after transfer to newer vessels. 























MACK 


Leading 
Gasoline Truck 
of America 
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SK anv owner of a ** Mack” truck (there are thousands of them every- 
» where) his candid opinion as to the wt of service he ts receiving trom 
4 t mode of tra rtation Ask him as to cost of maintenance; 
ation: possibilities of heavy haulage under all road and weather 
‘ k him how his ‘Mack’? truck stands up under continuous and 
tr We are perfectly will to leta ** Mack’” owner’s experi- 
t election of a motor truck Built in all sizes and all 
types, 1 t for the asking 
T OTOR COMPANY 
, h 
INTERNATIONAL MOTO 
Executive Offices: 30 ( N.} Works: Allentown, Pa., Plainfield, N. J. 








Inc., 361 Broadway, N. Y 





CAN BE USED TO OBTAIN EITHER D’'ARSONVAL OR OUDIN CURRENTS. A plunge battery of six cells, a 
two-mch -nark inducty sl, a paw of one-pint Leyden jars, and an inductance id, and all the apparatus required, most of which can 
be made at home. Supolement No. 1618. Order from your newsdealer or trom Munn & ( 





@ An Easily Made High Frequency Apparatus 
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Huge Icebergs of the Southern 


Ocean 


ing the twenty years 1891-1910 

In the southern hemisphere icebs 
ittain dimensions far exceeding that 
tained by similar formations in 
northern hemisphere They may 


fallen in with anywhere poleward of 


parallel 30 deg. S As many as 4 


2,000 miles; 
800 to 1.700 feet are 
instances of bergs 
from 6 82 


run of 
from 


in a 

heights of 
uncommon; and 
ngths ranging 
numerous 

The northern ice 
far as the records 
of the nineteenth 
fragment of a 
“Dochra’ in 26 deg 
April, 1894 Icebergs 
sighted on the 
of Australia, en 
South America and 
W., and between 
the 


’ 


ing te to 


of the Sout! 
from 


most 
sO 

beginning 

berg 


show, was a 


by the barque 
WwW 


seldom 


in 
regular 
south bet we 
of 
meridian of 80 deg 
Falkland Islands and 
South Ame-ica 

As to the abundance 
certain years, besides 
mentioned f 4,500 
voyage, several other remarkable 
are cited in March, 1910 
‘Prima” between 2,000 and 
icebergs while 
W. to 


routes 
west coast 


east coas 
of 

the 

bergs 


case 
0 seen in 
Thus 
passed 
days, 
36 deg 


two 


] 


5 


in 
deg 
deg. W 

The many flotillas of icebergs pa 
by vessels during the prolific period 
included of the 
record. In January, 1893, when 400 n 
of the Falklands, the “Loch 
passed many bergs varying in 
height from 1,000 feet 
1.500 feet 


from 54 
38 


to 1897 some 
east 
don” 
mated 
one of 
sighted a 
of the Cape and 
1896; and 
from 
about 
that 
observed 
which had 
feet above 
bark “Emil 
in 44 deg 


500 to 
The “Charles 
feet high, 
Australia, in 
the same 
“Zinita,’ in 
miles south of the 
the “Loch Torridon” 
loftiest berg on 
estimated height 
vel, was 
in 
deg 


QD. 
na 


berg 1.500 mid 


one of height 
the 
120 
of 
The 
an 


sighted 
1904, 
where 
rec 
of 
sea-le by 
Julius” 
S. 49 


passed 
June, 1884 
E. Since 
39 instances of bergs from 800 
1,700 feet in height; and 16 of theses 
an altitude of 1,000 feet. So far bac 
1840 a feet high 
not far from the Cape of Good Hope 
the beginning of 1884, 42 
have reported bergs having estim 
lengths of from te 82 miles. In 
the “Strathdon,” in 44 deg. 
W., sailed 40 miles along the 
This ice-island was 1,900 
the “Loch T 


berg 1,000 was sig 


Since 


In January, 1893, 
don,” 
along the side of a berg determine: 
be 50 miles; and two mo 
about 2°0 miles farther west, 
“ Ethelbert” said to 

which 82 miles 1 


to 
later 
bark 


passed 


is 


one was 


Some of the extreme lengths reporte 
based 


faith are, however, perhaps 
on optical illusion; as a berg is 
times unwittingly viewed through 
two other huge bergs, 


good 
Ss 
a 


icebergs 


loftiest 


NHE September Monthly Meteorologi 
4 cal Chart of the Indian Ocean, pub-| 
lished by the British Meteorological Of 
fice, contains a most useful account of 

| the icebergs of the Southern Ocean, as 
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side 
feet 
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in 50 deg. S. 45 deg. W., by sailing 
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nths | 


the 
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ong! 


d in 


ome 
gap 


situated 


on either side of it, and overlapping its 


ends A case of this kind 
during the “Challenger” expedition. 

A cubical iceberg will float with 
one-ninth of total height above 
water is not difficult, 


its 


It 


however, 


was observed 


about 


the 


to 


imagine a lofty pinnacle berg having its 


base spread over a large area, and 
depth comparatively i 
In the majority of bergs 
heights of the submerged 
visible portions seldom vary direct] 
the corresponding volumes. 
Throughout the five months 
April, 1855, a book-shaped ice-island ¢ 
ed about between the parallels of 40 
S. and 44 deg. S. and the 
20 deg. W. and 28 deg. W. The longer 
stretched 60 miles, and the shorter p 
lel side 40 miles. Between the two 
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meridians 


the 
nsig- 
the 
and 
y as 


nded 

lrift 
deg 

of 


side | 


aral- 


was | 


a bay quite 40 miles from side to side at 


its widest 
this cul-de-sac 


part. 
under the erroneous 


Several ships entered 


sup- 


position that there was an exit; and one 


was lost with passengers and crew. 
and 1893 the “Cromdale,” 


1892 


In 


“Was- 
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reported by ships of all nationalities dur 
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OSEPH RODGERS 
& SONS, SHEFFIELD, 













ENGLAND, 
MADE ON HONOR 
perf otk shape and shaving qualities 
8- be put mtoa razer 
I b wr ' 
da 2 ng & pe . 
edge 
5 y ec t y 9 better razor than this 
MONEY BACK GUARANTEE 
e ot K s Dependable Ra S $3.0 
4 fat € t 
i se , wv get. 
are t sf 
. 1 I . 





rs & Sons Razors, Pocke - 
99 $2 No. Clark St., Uhieago, I, 
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=" TABLOID» FIRST-AID 
, 7 Ready-for-Accidents outfits for 
m ‘ travellers, 





Pp. Camp, 





Complete. reliableand portable 
ef Of all Druggists, or write m 
BURROUGHS WELICOME & Co., 35, West 33rd St, 1, 
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Annual Motor Number 














Annual Motor 
Number 


JANUARY MAGAZINE NUMBER 
of the SCIENTIFIC AMERICAN 
Issue of JANUARY 6th, 1912 


In what respect do leading types 
of motor trucks for 1912 differ 
mechanically > How can the 
owner best protect his investment 
in motor trucks? What is the cost 
of operation as compared with 
horse-drawn trucks? Can truck 
chauffeurs be made of ordinary 
teamsters? These are vital ques- 
tions to the intending purchaser of 
motor trucks, which are ably 
discussed in an article entitled 
“Selection of a Motor 
Truck.” 

The pleasure vehicle has now 
become so standardized that the 
Riding Qualities of an Auto- 
mobile (the subject of an another 
article) now receive more thought 
than heretofore. The springs, the 
upholstering, the balance and hang 
of the body, all enter into the 
making up of a comfortable car. 
Other matters now of paramount 
importance to the motorist are the 
Abolition of the Starting 
Crank, Lighting Systems, 
which make automobiling at night 
safe and pleasurable, and the efforts 
to solve the Tire Problem. 
These form the subject of three 
special articles. 

The Comparative Cost of 
Light and Heavy Cars is de- 
bated by a man who has made a 
painstaking comparison of every 
detail of his personal expenses in con- 
nection with the two types of cars. 

The various phases of the auto- 
mobile industry are discussed. 


Price Fifteen Cents 
on All News Stands 


Munn & Co., Inc., 361 Broadway, N.Y. 
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| dale,” and “Ranee” had a like experience 
| At daybreak one morning the “Wasdale,” 








“Red Devil” No. 024 
ep —— . 


Far Famed as a GLASS CUTTER 


Villions have been sold 


it wil! cleanly cut a maximum number 
of feet of glass with a minimum effort — 
and the tool will prove it. ‘‘ It’s all in 
the whee At all dealers. 10c 


It’s on t the ‘‘Red Dewil’’ Tool Family 


Smith & Hemenway Co. 
New York City 


150 Chambers Street 











Bristol’s Recording 
Water Level Gauges 


For 





tding depths of 


water or other liqu 


eservoir 
rivers, etc. etc Write 

or new 24-page illus 
trated Bulletin No 
142 cataloguing these 
Recorders 


THE 
BRISTOL 
co. 


Waterbury 
Conn. 


Storage Batteries 

The best for ignition and light 
No loss of current Absolutely 
reliable. Transparent jars are used 
for all batceries 6 volt, 6& ampere 
bour battery Price #24.00, 

Send for catawaue 

ALBERT MULLER 

Hoffman Boulevard, near Hillside Ave. 

JAMAICA, N. Y. 























ELECTRIC porToe’ 
Dynamos 
SPECIAL Grinders 
MACHINES Polishers 
ROTH ELECTRIC MOTORS 
198 | mis Street. Chicago. Ills 
— Corliss Engines, Brewers 
and Bottlers’ Machimery 


Grze VILTER MFG. CO. 
899 Clinton Street, Milwaukee, Wis. 


CRUDE ASBESTOS 


DIRECT FROM MINE 


prepareo | R, H. MARTIN, 


ASBESTOS FIBRE | orrice. st.PAUL BUILDING 
for Manufacturers use 220 B’ way, New York. 


Your PATENTS 


Incorporate and BUSINESS 




















ip | 
Laws tne 8 Expense tue leas He cetungs, tra ssact | 
busnessanywhere. Bianks, By Laws and forms for making stock | 
full-paid for cash. property or services, free President Stoddard | 
FORMER SECRETARY OF ARIZONA esident agent for | 
Many thousa ompanies Reference: Any bank in Anzona. 


STODDARD INCORPORATING COMPANY, Box 8000 
PHOENIX. ARIZONA 


High-Grade 


STUDY 


Instruction by 
Correspondence 

Prepares f the bar 

Three ¢ se College 
Post Graduate and Business Law Nineteenth 
year Classes begin each month Send fo 
Catalog giving tules for admission to the bar 


of the several states 
Chicago Correspondence Schoo! of Law 
606 Keaper Bleck, Chicago 





Let the Red Devil Water Motor °S3.0"" 


lntely perfect, runs 
P. 











Improved construction, atrs« 


Ginch Motor. 
your washing shine and a hundred other things. Power for 
small toois horse power on }¢-inch pipe, 80 pounds pressure, 1 


horse power n 2-ipch pipe, 60 pounds pressure. New net price, 
$5.00 cash with 


ing, polishing and 
buffing. Runs 
Sewing michines, 
fans, botiie washers, etc. 
Price with emery, baffing 
wheel, silver polish and pul 

No. 1493 Motor 















CATALOGUE 
AND 
LARGE SHEET 
sh 
FREE Sotmee 
W heel 


WRITE TO-DAY 


DIVINE WATER MOTOR COMPANY 
Dept. 12. Utica, New York, U.S.A. 


For the name of your local hardware tool dealer, we will send you 
free booklet on “Theory and Design of Water Motors.’ 
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| This bay was 20 miles long. 
|} in width from 
| part to 4 





northeast of the Falkla~ds, was discov- 
ered to be in a bay, of horseshoe shape, 
hollowed out of the side of an ice-island. 
It varied 
10 miles at its broadest 
miles at the entrance, and 
swarmed with large loose bergs. 


Recent Views on Road-Tarring 
By Dr. Guglielminetti 





“ INCE the author made the first tests 
es to the tarring of macadamized and 
other roads about ten ago, the 
question has been taken up in France by 
the Dust Prevention League, and the re- | 
sults were discussed at the International | 
Congress of Roads held at Paris in 1908 | 
and at the Brussels Congress of 1910 
Since that time, it may be said that sur- | 
face tarring has entered into standard | 
practice. As regards the question of 
hygiene, it appears that the desired end 
has already been reached, inasmuch as 
the amount of dust is much 
The other point to be considered is that 
of cost All road engineers are agreed 
that tarring has the effect of lessening 
the wear of roads and increasing the 
life of the pavement, to say nothing of 
the reduction in street-cleaning expenses, 
including watering, mud removal, and 
sweeping 


years 


lessened 


But it was somewhat difficult up to 
the present to give any good figures for 
the economy realized on any given road 
In fact, it requires a certain time to 
estimate the economic results as to up 
where the nature and 
amount of traffic vary considerably from 
one year to another At present we are 
able to give some figures relating to the 
Avenue du Bois de Boulogne, a wide 


keep of a road 


avenue leading out to the large park of 
the same name. The figures are given 
by M. Bret, one of the city engineers 


This avenue is one of the finest in Eu- 
rope, measuring 0.93 mile in length and 
53 feet in width, and being bordered by | 
a riding track and a footway. ‘The total} 
surface is 25,466 square yards It was 
newly macadamized in September, 1906, 
and was first tarred in May, 1907. Since} 
then it has not been macadamized; be- | 
fore the tarring was adopted it had to | 
be re-laid every three years. The figures 
for expenses were drawn up for three 
and one-half years preceding the tarring, | 
then for four afterwards. Com- 
parison of the figures shows that the 
annual saving up to the present is 11) 
cents per square yard, or about 25 per 
cent on the re-laying and 


years 


upkeep ex-| 
penses alone, not counting the economy | 


/on cleaning expenses. It is noticed that} 


the road was tarred only once in 1907, and 
after 1908 it was tarred twice a year, in 
spring and autumn. The author, who is 
a leading official of the league, arranged 
with the city engineers so as to have} 
tarring done in autumn in order to have} 
a fresh surface for the winter traffic 

The result was striking, and in the 
spring following it was found that the 
surface was still in a very good state 
and the tar had remained on the greater | 
part of the road surface, except in the 
middle where it had commenced to 
wear off 

The economic question involved ap- 
pears to he settled, and the life of the 
road may be considered as doubled, so 
that the tarring expenses are more than 
made up by the increased wear, as above 
shown. On the other hand, the frequent 
relaying of ordinary roads, which re- 
quires two months, causes great disturb- 
ance in the traffic, while the tarring 
process needs but a few days in order 
to allow the tar to dry. 

As regards the efficiency of the process 
in laying dust, the results are remark- 
able. 3efore this, the avenue in ques- 
tion had to be frequently sprinkled in 
the hot season every two or three hours, 
but one washing per day is all that is| 
now required, and no one complains oi 
the dust. Many thousands of automobiles | 
per day pass over the avenue, so that at} 
certain times, it used to be almost im- 
possible to carry out the sprinkling; 
hence great clouds of dust and 
much discomfort and spoiling of clothes 
At present this has disappeared, and all 
agree as to the benefits of the tarring 
process 

It would be too much to say that tar- 
ring could be carried out with equal 
advantage on all kinds of macadamized 
roads, for in the present case the traffic, 
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“No— Thank you ! 
Pummo Soap for Mine’ 


NCE tried, PUMMO SOAP is indispensable to 

mechanics and other workers who need a soap 

that will remove dirt, grease, grime and stains 
more thoroughly and quickly than ordinary toilet soaps. 
PUM MO will make the skin cleaner and whiter than 
any ordinary soap—in half the time. 








PUMMO SOAP is composed of pure vegetable oils, glycerine 
and finely powdered Italian pumice. While its 
cleansing action is quick, searching, thorough, 
it leaves the skin soft, white, refreshed. 






If your dealer does not have PUMMO,, fill out and mail 
the coupon underneath and we will gladly send you free 
sample 








ccuracy! 


—the chief aim of 
naval training. 


This is why navy officers 
and men as a tule prefer 


the Smith & Wesson. 


Che Smith G Wesson .44 
hand ejector, 4 and 64, inch 


Made with a degree of precision that e 
barrels, blue or nickel finish. 


has never been equalled. 


Send for our interesting booklet, T he Revolver 
Smith & Wesson, 427 Stockbridge St. Springfield, Mass 


Smith & Wesson 


For 56 years manufacturers of superior revolvers 
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Inter-Pole Motors are 
Best for use on Board Ship 


because they have the following characteristics: 
Lightest possible weight and 
smallest dimensions for a given 


horsepower output. 


Highest insulating obtained 
through impregnation of coils by 


vacuum process. 


They will not spark, even on 


momentary overloads up to 100%. 


Give equally efficient service on 


constant and adjustable speed work- 





ing up to | to 6 ratio. 


Ring Oiler or Ball Bearings, the latter 


furnished with either 


rl 
Lan be 


no attention. 


requiring 
It will pay you to write for Bulletins and look up INTER-POLE construction, 


\ j 
which is the only one giving perfect results. 


| ELECTRO-DYNAMIC COMPANY, Bayonne, N. J. 














(‘Ore Pht base ope: | 
our Risk 


Try the Wonderful 


-rosene Engine at 
ff out on your oWn Diace lor Bite days. Give it the hardest engine test 
can think of. Compare it with any other engine. If the Columbia doesn't 

develop more power at less cost, send it back quick. No conditions. are 

willing to let you be the judge and jury. Kerosene (common lamp oll) ts by 
far the cheapest fuel today » price of gasoline is climbing all the time, 
while kerosene remains the same, and in the right engine, it lasts longer and 

Produces more power per gallon than gasoline. You get ALL the power when 

ou use a Columbia, because it is the right engine. It is the one really simple 
and perfect kerosene engine. It never bucks when you need it most. Itig 

always on the job. i 

Write for Particulars of Our Big Special Offer 

Weare going to double our output for next year. We can do it easily. It 

just a matter of getting engine users to test the Columbia for themselves, 

So we are making a great special money saving offer on Columbia Kerosene 

This offer is liable to be withdrawn at any time, so write today for 

ree 












Engines 
full oarticulars, for it isa money saver you Would hate to miss. 


Sizes 2 to 16 H.P. No. 96 full of engine facts you need to know, sent free. 
Columbia Engine Co., 96 Fuller St., Detroit, Mich., U.S. A. 





| UNCULTIVATED SOIL | 
" FULL OF PLANT FOOD | 


& 
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ary - 


Same grouna after subsoil has been dynamited 


Showing plowed ground with rich subsoil unused 


DOUBLE THE FERTILITY 
OF YOUR FARM 


By Breaking up the Rich Subsoil 


WITH 





RED 


cross DYNAMITE 


Ordinary plowing turns over the same shallow top-soil year 
after vear, forming a hard and nearly impervious ‘‘ plow sole’’ 
that limits the waterholding capacity of the land and shuts out 
tons per acre of natural plant food 

Dynamiting the subsoil makes this plant food available, aerates 
the soil, protects vegetation against both drouth and excess rain- 
fall, and soon repays its cost in saving of fertilizer expense 
and largely increased yields. 


Write for Free Booklet 


learn how 

stumps 
trees, regenerating 
and road-making. 
Dynamite, No 


E. L. DU PONT DE NEMOURS POWDER CO. 


PIONEER POWDER MAKERS OF AMERICA 
ESTABLISHED 1802 WILMINGTON, DEL., U. S. A. 


progressive farmers are using dynamite for 
and boulders, planting and cultivating fruit 
barren soil, ditching, draining, excavating, 


Write now for Free Booklet— Farming with 





though consists exclusively of 
light private vehicles, the road 
closed to heavy conveyances. In consid- 
the question must see what 
are best adapted to the tarring 
process. The failure properly to take 
into account this factor may explain the 


dense, 


as 8 


ering we 


roads 


want of harmony between the city engi 
neers having charge of streets and the 
engineers occupied with country roads, 
| which was noticed at the Brussels Con 
gress The city engineers favored the 
suppression of macadamized roads in 
cities and considered that such should 





|} much 


be paved with stone, wood, or asphalt as 
traffic Opposed to this opin- 
ion were the other road engineers of 
nearly all the nations represented, and 
they showed the good which 
road tarring had given, claiming that in 
towns having a lighter traffic this could 
be advantage To conclude, a 
judicious choice should be made, and the 


increases 


results 


used to 


tarring should not be done on macadam- 
ized roads where the heavy traffic re- 
quired a re-laying every two years or 
even once a year Such roads should 


certainly be paved, reserving the tarring 
for other kinds of ways. 

The question, however, has been raised 
as to whether tarred roads have not a 
bad effect on the eyes of drivers and 
also upon trees and plants which border 
As to the harm done to the 
appears to be wanting, 
Paris to Versailles is en 
as well the above-men 
and we hear of no serious 
nine years 
the south of 
the dust is 
experiments 


the routes 
proof 
the road from 
tirely tarred, 
tioned avenue, 
complaints for eight or 
nor upon the roads in 
France around Nice where 
greater Laboratory 
effect of on animals’ 
of no avail, as any kind of dust 
bad for the eyes. 

Opinions are divided 
flowers Plant-growers claim that 
tar-vapors cause harm, while 
neers think this is exaggerated 
Paris, the opinion is in favor of the tar- 
ring, in of any slight harm that 
may be done, owing to its other advan 
tages. Dr. Griffon, in a paper read be 
fore the Academy, first of tar 
vapors and then of dust. Vapor is bad 
for plant cells in laboratory tests, but 
this is not conclusive, as in reality such 
vapor must be very weak He noticed 
that after the spreading and during the 


eyes, as 


as 


past, 


as to the such dust 


eyes are 
is of course 
and 
dust 


as to trees 


engl- 


At 


and 


spite 


speaks 


hardening of the yet unused roads, no 
effect was seen on the plants As to 
dust, this has some effect on weak plants 
such as the begonia and others, which 
is not given from ordinary roads, but 
trees and shrubbery, also most plants 


jand flowers, appear to show no harm 


Leaves of trees may become brown or 
withered, but this often occurs in city 
streets, and is due to other causes. On 
the whole, his extensive inquiries in 
France and England lead him to favor 
the tarring 

No complaint apears to be heard in 


other countries Since 1910, over 10,000 


|}miles of road has been tarred in Eng- 
jland, and the review The Surveyor does 
inot note any serious injury to the eyes 
ijnor to plants. In Germany the same 
|opinion appears to prevail, as also in 

3elgium Owners of villas and gardens 


Riviera are among the most 
prominent members of the league, show- 
ing that they still favor the tarring. One 
| Feason for this latter opinion is that the 
|plants in the south are of stronger 
|}growth, which leads to the opinion that 
the plants on Paris avenues should be 
changed. To bring out the question, the 
Prefect of the Seine department lately 
appointed a commission of leading ex- 
| perts Shrubbery and various plants 
| will out along tarred and un- 
tarred routes to compare results, and 
laboratory will be made any 
spots occurring in leaves. Attempts are 
made to purify tar and some samples 
are now produced which are much 
| harmful to plants and come near to Nor- 
|way tar, which is quite inoffensive. It 
whether this will be 
In any case, it seems 


in the 








be set 


| tests upon 





remains to be seen 


economical or not 


}evident that it is better to change the 
plants than to abandon the tarring, 
|owing to its disadvantages. Dust also 


| needs to be suppressed as much as pos 
while dust comes from 
the road itself, such is 
from the outside by wind or 
vehicles. The road should therefore be 
properly watered, and the author pro- 
poses to use one of the recent oil prod- 
ucts which mix with the water, such as 


Even no 


wear of 


| sible. 
the 
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Gas, 


Gasoline and Oil Engines; 
Including Producer-Gas B 


lants 


By GARDNER D. HISCOX.M E. 6!¢x 9% 
476 pages 


inches 
412 illustrations. Cloth. Price, $2.50, 

@ This new revised and 
enlarged edition is a 
comprehensive and 
thoroughly up-to-date 
work, and treats fully 
on the construction, 
installation, operation 
and maintenance of gas, 
gasoline, kerosene and 
crude petroleumengines, 
It treats on the gas, 
gasoline and oil engine 
as designed and manu- 
factured in the United 
States, the stationary, 
marine and vehicle en- 
gines, their theory, care 
and running. Electric 
ignition by induction coils and jump sparks are fully 
explained and illustrated. 











Practical Steam and Hot Water 
Heating and Ventilation 


By ALFRED G. KING. 6% x 9% inches 
304 illustrations. Cloth. Price, $3.00. 


402 pages 


GA modern practical 
treatise, prepared for 
all engaged in the busi- 
ness of steam and hot- 
water heating and 
ventilation. It is an 
original and exhaustive 
work and describes all 
the principal systems 
of steam, hot - water, 
vacuum, and 
vacuum-vapor heating, 
together with the new 
accelerated systems of 
hot-water circulation 
It includes chapters on 
up-to-date methods of 
ventilation, fan or 
blower system of heating and ventilation, estimating, 
radiation and cost, and such other tables and infor- 
mation as make it an indispensable work for heating 
contractors, journeymen, steam fitters, steam fitter's 
apprentices, architects and builders. 


V apor 





Machine Shop Tools and Shop 
Practice 





By WILLIAM H. VAN DERVOORT. M.E. 6'¢x 
9! 552 pages. 673 illustrations. Cloth. Price, $3.00. 
GA very exhaustive 


and fully illustrated 
work, describing in every 
detail the construction, 
operation and manipu- 
lation of both hand and 
machine tools. It in- 
cludes chapters on fil- 
ing, fitting, and scraping 
surfaces; on dnills, ream- 
ers, taps, and dies; the 
lathe and its tools; plan- 
ers, shapers, and their 
tools; milling machines 
and cutters; gear cutters 
and gear cutting; dnill- 
ing machines and drilb 
work; grinding machines 
and their work; hardening and tempering; gearing, 
belting and transmission machinery ; useful data. 
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Modern Steam Engineering in 
Theory and Practice 


By GARDNER D. HISCOX, M E. With a chapter om 

Electrical Engineering by Newton Harnson, E. FE. 6'> x 9% 

inches. pages. 405 illustratons. Cloth. Price. 
0 


@ This is a complete 
and practical work for 
stationary engineers and 
firemen, dealing with the 
care and management of 
| boilers, engines, pumps, 
superheated steam, re- 
frigerating machinery, 
dynamos, motors, ele- 
| vators, air compressors, 
and all other branches 
with which the modem 
engineer must be famil- 
iar. It fully describes 
and illustrates the pro- 
perties and use of steam 
for the generation of 
power in the various 
types of engines in use. The slide valve, high-speed, 
Corliss, compound, multi-expansion engines and t 
valve gear, the DeLaval, Parsons, Curtis, and other 
turbines are included, and fully described and illustrated. 
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STAR” Kiscinean 
"er Power LATHES 


Suitable for fine aceurate work 
in the repair shop, garage, 


tool room and m ine shop. 














Send for Cata 


SENECA FALLS MFG. ©O. 
d 695 Water Street 


Seneca Falls, N. Y., U.S.A 


EBASTIAN LATHES 


9 to 15 Inch Swing 
High Quality Low Prices Catalog Free 
THE SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, 0 


Friction Disk Drill 


FOR LIGHT WORK. 
lias These Great Advantages: 


yeed can be instant 





W. F. & Jno. Barnes labis 


41999 Kuby Street, Rockford, Ill, 





Ideal Lawn MowerGrinder 
1912 MODEL NOW READY 
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HEATH FOUNDRY & §& 
MFG. CO., Plymouth, 0. 


“Responding to the Call” 
from the Mm kind, we 
mechat 7 que e the 


| 
| 


practical be leased to intro. 








{t bas all the strong Z 
useful and practical 
pcints of existing Drills, and real im- 


pri yveme nts added that are peculiar t« 
itself. Price, $5.50. 
J. WILKINSON A CO., 


seesan Washington Street, 


MACHINERY 
BOSTON, MASS, | 





Amateur Bench Lathes 
ml WRITE FOR 
BOOKLET 


Lathe Talk 


GOODELL-PRATT CO. Toolsmiths Greenfield, Mass. 


PSu USE GRINDSTONES ? 


f so we can supply you. All sizes 
mounted and unmounted, always 
ept instock. Remember, we makea 
specialtyuf selecting stones for all spe- 
cial purposes. Send for catalogue “I. 


The CLEVELAND STONE CO, 
6th Floor, Hickox Bidz. Cleveland, 0.3 


WANTED To manufacture METAL 
SPECIALTIES, 20 years 
experience in making Dies, Tools and Special 
Machinery. Expert work. Complete equipment. 
NATIONAL STAMPING & ELECTRIC WORKS 
Dept. 2, 412 So. Clinton Street, Chicago, Ill 


Experimental & Model Work 


Circular and Advice Free 
Wm. /m. Gardam & Son, 82-86 Park Place, N. Y. 


THE SCHWERDTLE STAMP CO. 
TEEL STAMPS LETTERS & FIGURES. 
BRIDGEPORT CONN. 


INVENTO We build models, do 


experimental work, 
light manufacturing dies and tools. 

































| public health is 


private means, and that the municipality 
|of the District of Columbia could not 
“raise the ante” and make the prizes at- 





G. SCHWARZ & CO., 123 Liberty St., N.Y 


MODELS CHC¥2 DEL 


FR? 


Models & Experimental Work 


pak y DEVELOPED 
SPECIAL OMA CHINERY . 


E.V. BAILLARD CO., 24 Frankfort St.,N.Y. 
DIES, FINE TOOLS SPECIaL 


MACHINERY 
METAL SPECIALTIES 


MOORE & CO., | ge eos 
RUBBE | Seow Manufacturers 
Fine Jobbing Work 
PARKER, STEARNS & CO., 
288-290 Sheffield Ave., Brooklyn, N. Y. 


MASON’S NEW PAT. WHIP HOISTS 
Save expense and liability incident to Elevators 

Adopted by principal storehouses in New York & Boston 

Manfd. by YOLNEY ¥ frAsen. & co., Inc. 


rovidence, 








INVENTIONS 
PERFECTED 














3 hEARN pee PHY 


ORSE and WIRELESS at home with OMNIGRAPH 






AUTOMATIC TEACHER in half usual time—trifiing 

4 cost. Sen you ft s without limit auto 
matically—easily t Price 00. 

Catalog free. OM APH MF6&. CO. 

Dept. 16. 39 Cortland: Street, New York. 


| tion of the effect it is supposed that there 


-| these have now been replaced with gas 





“Westrumite,” and this aid in 


keeping down the dust. 


will 


The Crusade Against the 


House Fly 
N July 24th, there was instituted | 
in Washington, a most interesting 


crusade against the common house fly. | 
For several seasons one of the leading 
daily newspapers of the capital has been | 
printing in display type the legend SW AT | 
THE FLY, but this summer this same | 
paper began its campaign in earnest. 

Realizing that it is human nature to de-| 
sire a pecuniary incentive for any public | 
service, several hundred dollars in prizes 
were offered, one hundred dollars being 
the grand prize for the greatest number | 
of flies killed, and many other prizes of 
lesser amounts representing first, second, | 
third and fourth prizes, etc. Only chil- | 
dren under the age of sixteen were per- 
mitted to enter the fly-swatting contest. | 
Each contestant is furnished with a fly| 








Sswatter, and paper boxes for the dead 
flies were distributed. Each day the | 
boxes containing the offerings of the | 

| 


workers are collected and the flies so ex- 
terminated are first counted at the Health | 
Office, and then cremated. The first five 
days of the campaign saw the leader in| 
the contest with the proud record of | 
40,000 flies killed, with a long list of | 
those who had more than 20,000 to their 


credit It is interesting to note that the 
children have organized themselves into 
squads and range over several blocks of 
territory, killing the flies in kitchens, | 
| grocery stores, stables and refuse heaps. 
Even out of doors the fly has no peace, 


dodging this veritable 
Up to date, 


but is kept busy 
army of determined swatters. 
by actual count, more than 2,000,000 of 
these pests have been exterminated, and 
the service performed in the interest of 
enormous, when com- 
pared to the comparatively small outlay 
of money. The only pity of it is that the 
campaign had to be financed entirely by 


tractive to grown persons as well. It is 
not expected that in four weeks of the 
Evening Star’s contest, Washington will 
be reduced to a state of absolute flyless- 
ness, but that there will be a slump in 
next season’s crop there is not the slight- 
est shadow of doubt. Considering the 
propagating possibilities of the fly, it 
would seem worth while for other cities 
to follow Washington’s example in this 
regard and get the children started. 
Think of the enormous slaughter of flies 
there would be on the East Side, for in- 
stance, if the myriads of kids, excited by 
the prospect of winning a handful of dol- 
lars, could be induced to “swat the fly.” 


Restoring Hardened Rubber. —Everyone 
is familiar with the very undesirable 
change to which rubber is subject on pro- 
longed standing, such articles as rubber 
tires becoming hardened and brittle. Ac- 
cording to a note published in the Motor 
World, there is a simple remedy for this | 
trouble, provided it has not gone too far. | 
This consists in immersing the article for | 
a short time in an alkaline solution com- 
posed of one part of ammonia to two of 
water. As an example of the efficiency | 
of this process, an old bicycle tube which 
seemed beyond restoration was found 
quite fit for use after half an hour’s im- 
mersion in such a solution. In explana- 


is a tendency for acids to be formed in 
the rubber, and that these acids are neu- 
tralized by the alkaline solution. On the 
strength of this, it is suggested that when 
tubes or other rubber articles are stored, 
a small quantity of quick lime or am- 
monium carbonate be included in the 
wrapping, though it could be kept from 
actual contact with the rubber. Periodic 
washing with ammonia and water is also| 
suggested as a preventive. 


Boston Street Lighting.—The total 
number of lamps on Boston’s streets on/| 
January 10th of this year comprised 3,973 
arc lamps, 1,206 tungsten incandescent, | 
and 11,742 gas. During the year 1910 the} 
cost of electric lighting was $408,900; 
that of gas lighting, $277,256. Naphtha| 
lights were used in small numbers during | 
the year at a cost of $1,833, but all of} 








lights.—Municipal Journal. 
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No Metal Can Touch You 








Do you send Valuable 
Packages by Mail? 


Government rates 150% higher than 
Hartford Mai! Package Insurance 


S a business man whose business requires 
the use of the U. S. Mails for sending 
valuable merchandise have you ever considered 
the question of cutting down both the expense 
and the time of having your package registered 
by the Government? The Hartford Fire 
Insurance Company does both by its Mail 
Package Insurance. or example: 


A package worth $5.00, weight 8 oz. 


P. O. Registration ; : 10 

Postage, Ist class, .02 per oz. ; 16 .26 
Hartford Coupon ; 3 ; .02% 
Postage, 4th class, -01 per oz. .08 10% 


Saved by Hartford Mail Package Insurance 15% 


BESIDES you don’t have to go to the Post 
Office to register the package. 


Send today for full information as to cost 
of certificate books and method of using. 


Hartford, Conn. 
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The accepted style-fabric of universal wear 
_ for the man who cares-OSWEGO SERGE 


A weave that serves well both tailor and wearer 




















No suit becomes you like a serge of blue. And of all good 
serges, OSWEGO SERGE is best of all. Whether this | 
suit of yours be custom-made or ready-to-wear, it is your 
right to demand the cloth by name. 


When you order, specify OSWEGO SERGE. 
This is what your money buys: 


Sixteen ounces of pure wool to every yard; a blue, rich in 
tone, that favors the boy of six to the man of sixty; a 
fabric that has body, quality and feel; that holds its shape, 
drape and appearance. Not only a style-fabric—but econom- | 
ical, because of its price and durability. 


American Woolen Company 


Wm.M Wood. President. 


In order to be sure of the cloth when ordering a custom suit from your tailor, or a ready- 
to-wear suit from your clothier, insist on OSWEGO SERGE-the cloth for now. 
Samples furnished on request. 


If unable to obtain OSWEGO SERGE, send us the name of your tailor or clothier, 
accompanied by money-order or check for quantity desired at $3.00 per yard, and 
we will see that you are supplied. (3! yards to a suit.) 


Order the Cloth as well as the Clothes 





American Woolen Company of New York 


J. CLIFFORD WOODHULL, Selling Agent 


American Woolen Building, 18th to 19th Street on 4th Avenue, New York 





























EXCEPTIONAL OPPORTUNITY TO VISIT 


South America:« Panama Canal 


20,000 Mile Cruise, leaving New York Jan. 20, 1912 


Calling at Port of Spain, Pernambuco, Santos, Buenos Aires (Across the Andes), Punta Arenas 
(through the Straits of Magellan), Valparaiso, Rio de Janeiro, Bahia, Para, Bridgetown, «0d 
a visit te the Panama Canal. Duration of Cruise 80 Days--Cost $350 and up. Exceptional 
side trips everywhere. Cruises De Luxe to the West Indies. 


Five Delightful WEST Panama Canal, Venezuela 
Cruises to the NDI and Bermuda 


Leaving New York by the Palatial Twin Screw Steamers 


S. S. Moltke (12.500 tons), 28 days, Jan. 23. Feb. 24, 1912, $150 and up. 
S.S. Hamburg (11,000 tons), 21 days, Feb. 10, March 7, 1912, $125 and up. 
S. S. Moltke (12,500 tons), 16 days, March 26, 1912, $85 and up. 

Every luxury of travel, every refinement of service insured 


GRAND ANNUAL CRUISE 
TO THE ORIENT 








































GRAND 

ANNUAL By the most palatial cruising steamer afloat, 

EVENT S. S. “VICTORIA LUISE” (16,500 tons), 
Sailing from New York, January 30, 1912, ona 










Around 
the World 


November, 1912, 
and February, 
1913, by the 
Large Cruising 
Steamship, 

“VICTORIA 
| LUISE” 


(16,500 tons). 


78-Day Cruise to Madeira, Spain, the Mediterra- 
neanand the Orient. Cost $325and upward. The 
“Victoria Luise” is equipped with modern feat- 
ures providing every luxury and comfort on long 
cruises. 


Italy and Egypt 


Special Trip by the superb 
transatlantic liner “Kaiserin 
Auguste Victoria,” the larg- 
estand most luxurioussteam- 
er of the service. Leaves New ' 
York February 14, 1912, for 
Madeira, Gibraltar, Algiers, 
Villefranche (Nice). Genoa, 
Naples and Port Said. Toor 
from Port Said, $165 and up. 
To or from all other ports, 
$115 and up. 


Mechanically the A[bbolt fetroit 
IS RIGHT 


LTHOUGH a may nasterpiece of artistic beauty, a symposium 
f if beautiful ideas, vet if it is not right mechanically it might as well 
4 








¢€ a piece of statuary or a bit of the landscape 






It ts mechanical ability to propel itself that makes it a thing of life that 


ake ta mtomobile 


rh fore. the wineers of the Abbott-Detroit have sees to it that this the most vital 
thing about a motor car. bas received the utmost care and consideration 

Mechanically, the Abbott-Detroit is right 

No other car has ever endured the terrific punishment over all sorts of roads in 
all kinds of weather inder all changes of temperature and pressure that the now 
mor rott-Detroit Bull-Dog has 

rful machine is a stock Abbott-Detroit 10 Touring Car which over a year 
ted on a 100.000 mile trip around the borders of the United States and 
tri f the Cilobe 

















This wor 





count 













it bas now covered over 40.000 miles of this trip and is on its way to New York where it 
will be exhibited at the Annual Automobile Show it is stall in perfect running order. 
We have just finished a book describing this wonderful trip, which will be sent free upon request 






Send for our beautiful Art Catalogue which describes all the Abbott- Detroit models in detail 


ABBOTT-DETROIT “30” 











ABBOTT-DETROIT “44” 
























Tou se Ge § v Fore-door Touring Car. fully equipped. (less Top, 
neter and Winds and Speedometer ) $1350 
$1800 Fore-doc Roadste fully equipped (less Top. 
Windshield and Speedometer) $1275 
Colonial Coupe fully equipped $2150 Send for booklets 






giving information, 
ete, 






ess for 
$1775 Any model can be equipped with Dynamo equi 
ment for Electric Lighting $ 
$3000 Abbott Detront Self-Starter $50 


613 WATERLOO STREET 
DETROIT, eae el 




















4 1, 41-45 Broadway New York 
Boston Philadelphia 
Pittsburgh Chicago 

St. Louis San Francisco 

























Aviation 


OTHING s0 fully illustrates 

the real up-to-dateness of The 

Century as that part of it 
devoted to aviation. This is entirely 
an achievement of the last twenty 
years. Today itisa fact so real that 
Grahame -White says that in five 
years the Atlantic Ocean will be 
used only to bathe in. 

















Business 


O phase of the development of 

the world has been so important 

in the lasi two decades as the 
development of business. New de- 
hnitions of old words, and a great 
vocabulary of new words, have come 
into existence. The business man 
will find The Century a necessary 
part of his business library. 
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Nature 


GREAT educational feature of 

The Century, is its very com- 

plete definitions and illustrations 
of animals, plants and minerals, in- 
cluding many discoveries in the natura | 
world, made since the first edition ap- 
peared, all the illustrations of these 
natural objects are such as to be 
acceptable both to the specialist and 
to the layman. 
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Electricity 


HIS is a branch of modern 

science which is closely con- 

nected with the progress of 
modern business and which is also 
in process of growth and creating 
history every day. Definitions of 
| all electrical terms and of many 
forms of electrical apparatus are 
given, in each case with the latest 
information. 
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Exploration 


MONG the maps in the Atlas 

section of T Century is a 

map of the North Polar region, 
as far as it has been explored to date, 
with records not only of Peary's 
various journeys but also of the 
routes of all other explorers, with 
their points of ** farthest north." 






































Science The Art of War Wireless Telegraphy 

HE CENTURY gives the HE art of war and th . ; 

latest research and thought in | by which it hen ates wr INCE the appearance of the first 

every department of science | advanced matenally in twenty edition of The Century wireles 
botany, geology, zoology, biology, | years, This advance is shown clearly telegraphy has appeared and has 
mineralogy, mathematics, physics, by picture and text, by hundreds of becotae so efficient that it has been 
etc. — information indispensable both new definitions and the enlargement used in several instances to prevent 
to the working and to the teaching of old ones, by pictures of battleships, Gonctere at sea, notably in the rescue 
scientist, guns and other implements of war of the steamship Republic. 

} 
a Seal : om, * 











One-fifth of the World’s Progress has 
been made in the last Twenty Years 
In bringing The Century Dictionary, Cyclopedia and Atlas up to date 





. cg . z Automobiling 
in the new and enlarged edition just issued, not only has every page of Tite cairn Se 


pedia and Atlas is a complete 
reference book for automobile 
terms. Pictures are given of various 


the book been revised, but the new matter added has amounted to one- 
types of cars, and also detailed 


fifth of the original work, a striking indication of the world’s progress mechanical drawings fs typical 


during the past two decades. When The Century was published ee ae 








(1890-91) it was, in its field, the most complete of works of reference. i 

But the world has gone ahead since then with startling speed. The older sciences ] 
have grown immensely ; new sciences have sprung up; new discoveries and inventions 

of all kinds are almost numberless; medicine has been revolutionized by studies in 

immunity and serumtherapy; radium and radioactivity have been found; aviation and 

wireless telegraphy have become commonplaces; war has devised new engines for 

land and sea; and so on, almost indefinitely. And with all this has come a vast host Madieal teseverten 

of new words and new facts which a book like The Century must record. In fact, prearea ia the”daconen ‘4 
only upon such a foundation as was laid in The Century twenty years ago, could so ane dca, ach “ cancer, co 





This ly « o of the pro- 
complete a work today be constructed as pron cf both medicine and biology ; 
in both the latest discoveries are 


described and all the terms used are 


— fully defined in this up-to-date edition 
The New and Enlarged Edition of Phe Coat 


THE CENTURY [2g 


DICTIONARY, CYCLOPEDIA | _—) | 
AND ATLAS een 


processes have been devised . 
As a Dictionary, the new revision now defines, spells and pronounces 100,000 more words than the first edition, which the ane sane 


defined 120,000 more than any other English dictionary which had preceded it. Special Yechmcley. tae, 
As a Cyclopedia, The Century has two great points of superiority over any other existing work—the fullness of its mm gg ges 
graphy, tools and machines, were in 
charge of these departments. 
































information and the accessibility of that information. It has complete, recent and authentic information on every cyclo- 


pedic subject—biography, geography, history, art, science or trade—and, in addition, owing to its dictionary arrangement, 





instant access to any detail of this information. It is not necessary to read a long article to get at the isolated fact wanted. 





The cyclopedic matter is arranged under the dictionary headings, and The Century is the only work in any language 
so arranged. 


As an Atlas, it is one of the most comprehensive in the world, and the most convenient. It gives the name of nearly 
every named spot on the surface of the earth, with a population according to the latest United States and foreign censuses. 


Fill out the attached 
coupon and get speci- 
fic information about 
the scope, price and 
terms of The Century MAN of education is marked by 
od. his familiarity with great works 
today. in literature, painting, sculpture, 
musicand architecture. in such matters 
The Century is especially complete, 
giving, as it does, the name of every 
important whiter, artist and musician, 
with the names of great books, operas, 
pieces of statuary and painting. 


As a book of Quotations, it con- 
tains 200,000 more than Bartlett 
As a book of Synonyms, it dif- 
ferentiates more synonyms than 
Crabbe. 

As a Classical Dictionary, it lists 
more names than Anthon. 

As a Dictionary of Authors, it 
gives more names than Allibone. 
As a Thesaurus, it suggests more 
words than Roget. 
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The paper on which The Cen- 
tury is printed is the only paper Sold only by The Century Co. 


which answers your purpose. 
The paper in a work of reference is important. It just issued superb Revised and Enlarged Edi- 





coupon 
to ask for \\ information 
\ 


THE CENTURY CO. 
Union Square, New York City 


The Century Dictionary, Cyclopedia and Atlas, 
in all its editions and additions, including the 


tion, was edited and published by The Century 
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; 
must be as thin as possible thet the books we “es Co. of Union Square, New York, publishers | Send me today full information about the new edition of 
be too bulky. It must be thick enough so that it can of the Century Magazine. Believing that the best in- 1 The Centu Dictionar , Cyclopedia and Atlas, with the | 
ore Century Magazine that the best i ry ary, Cycle thas, 
be consulted without the erpepen of pulling two boone decdling = Tic Costary | understanding that this request incurs no obligation on my | 
leaves apart, and it must be thick enough so that the Seong 5 that the new edition 4.™ Connery | part. | 
printing and cuts will not show through the sheet. Costary Go. yelopedia and Atlas is sold only by ge i 
We considered every kind of thin paper made, and ame .... . 
tried it in printed form. We know from our own ye eae 
experience that the paper in the Century is the best 
for a work like ours, and that it could not be any ' | Town 
thinner without interfering with your satisfactory use THE CENTURY CoO | 

. 

of the books. | State 
: | 


Union Square, New York City 
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Victor- Victrola 


Victor-Victrola IV 
Oak $15 


With a Victor-Victrola as low 
as $15 and others gradually rang- 
ing up tothe magnificent Victor- 
Victrola at $250, why should you 
longer deny yourself the pleasure 





that comes from their possession? 


Victor-Victrola VE When these wonderful instruments bring 

—— right into your home a wealth of the world’s 
best music, fairly dazzling in the wideness of 
its scope and the array of talented artists inter- 
preting it, you surely don’t want to deprive 
your family of this great pleasure! 


The pleasure of hearing such famous grand 





opera stars as Caruso, Melba, Tetrazzini; such 

eminent instrumentalists as Paderewski, Mischa 

Elman, Maud Powell; such noted vaudeville 

Victor-Victrola VIII ‘*head-liners’’ as Harry Lauder, Blanche Ring, 

pathos George M. Cohan; such celebrated musical 

organizations as Sousa’s Band, Pryor’s Band, 
Victor Herbert’s Orchestra ! 

Whether the home actually feels the need 

of music, or whether it is already gay with 

melody, no home can afford to be without 


the exquisite music produced by this greatest 





of all musical instruments. 
Hearing is believing. Go to any Victor 
dealer’s and hear your favorite selections. 


Victor-Victrola XIV 
Mahogany or oak $150 Victor Talking Machine Company, Camden, N. J., U.S.A. 


Berliner Gramophone Co., Montreal, Canadian Distributors 





Always use Victor Records play ed with Victor Needles 
there is no other way to get the unequalled Victor tone 











Victor Needles 6 cents per 100, 60 cents per 1000 


New Victor Records are on sale atall dealers on the 28th of each month 


Victors $10 to $100 








Victor-Victrola IX 


Mahogany or oak $50 





Victor-Victrola X 


Mahogany or oak $75 


Victor-Victrola XI 
Mahogany or oak $100 


| 


Victor-Victrola XVI 








Circassian walnut $250 
Mahogany or quartered oak $200 
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